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INTRODUCTION 


This report has been prepared for the Royal Commission on 
the Ocean Ranger Marine Disaster by Hollobone Hibbert and 
Associates Limited of London, England under the terms of a 
contract awarded on, 5. October 1983. Environmental data has 
been supplied under sub-contract by NORDCO Limited of 
St Johns, Newfoundland. 


The objective is to assess critically the means for escape 
and survival following an emergency incident associated with 
Eastern Canada offshore exploratory drilling operations and 
toy providerva Fperspective., on practical Spossipilitties to 


improve these means. 


The study has been principally concerned with semi- 
submersible drilling units but has also considered jack-up 
rigs, drill ships, helicopters and supply vessels. It has 
assumed that an emergency incident has resulted in a 


requirement to evacuate the rig, supply ship or helicopter. 


The principle on which the study has been conducted has been 
to supplement the in-house knowledge of the study team with 
discussions with relevant company representatives, 
researchers and others closely involved with aspects of the 
subject and detailed literature research. The report stems 


from the results of this extensive research. 


The conclusions. of the report. cansbe found) i1nesecuron. cs In 
essence, they can be looked upon in three groups. First, it 
is broadly concluded that, with presently deployed abandon- 
ment and survival means, the percentage frequency of 
environmental conditions outside the capabilities of 
abandonment systems is considerable in areas off Newfound- 
land in the period from December to March. Lie par ti Gall are 
wave heights which are excessive for abandonment can be 
expected for 25% to 46% of the time in some locations during 
this period. 
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Second, improvements which are under development are likely 
to improve abandonment and survival capabilities to a marked 
degree. ava G de no current developments will overcome all 
Ene, Wlinibtations, of "current: systems: Pauelculariy in the 
field of transfer of survivors from survival systems to safe 


havens. 


Throughout our research, the importance of training has been 
a vecurring theme. Our conclusions had to be based upon the 
assumption that those involved are properly trained in both 
theory and practical) operation of the means Of abandonment 
and survival and that the means are therefore effectively 
Used -aty cue fi ont Cime. The last point, concernivs t21me. or 
use, is important, involving, as dit (does, the necessary 
level of knowledge and experience of those in charge to 


recognise and correctly react to'a potential emergency. 


For the purposes of this report, abandonment is defined as 
"the act of. evacuating a stricken unit from the time of 
those doing so first taking action to evacuate it until the 
time when they are clear of it either ina helicopter, 
floating | craft, Jon “the. séa™.,, Sirvivel is defined ae. tiene 
maintenance of life of those who have abandoned a unit into 
the, sea or ofloating crafty untdl the arrival oof auleabie 


rescue facilities’. 


We are grateful to all those people. who have given of their 
time to discuss with us aspects of the study about which 
they have particular knowledge. We trust that the report 


Justhites their witlingness todo. ‘so. 
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EXECUTIVE SUMMARY AND CONCLUSIONS 


SUMMARY 


The basis on which this report examines the means of 
abandonment and survival from MODUs, supply ships and heli- 


copters off the East Coast of Canada is as follows. 


Situsatvious Leading to Abandonment 


First; the Sitcatitons. whwveh. Cowld: eilverw Tr iee lov aeiresd 
to abandon such units are assessed in Section 3. In 
semi-submersible drilling rigs, these are concluded to 


be: 


“I SULUCEiraL Tailure«tecultinge from colliston (ore trom 


design or other intrinsic. fault 


- stability loss resulting from incorrect ballasting 


or loading of consumables 


= oftire, elther of ‘@ normal ship tyoe or resulting, trom 


a bdlow-out 
- unignited gas following a blow-out. 


im jack-up, drilling rigs. ythe- sane Yeiltuationss prevare 
except that.« stability _fatlire white “jacked, 18) ‘could 
also result from penetration of a leg through the sea 


bed surface, usually termed a punch through. 


Drill’ shios: are subject Co, sinilar \caugegs ot “abandon 
ment as semi-submersibles though the manner in which 
they "are \mantiiest 146 (orten) iditterene.-and they are 
manned by seamen who are more likely to survive a 


maritime emergency situation than are landsmen. 
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Supply vessels have the normal problems of ships but, 
because much of -tneir "cargo 1s" "Crane ferred »atresea:; 
particular stability problems “are 2ntroduced.”* Further 
more the need for them to operate very close to other 
UnuGe,. «often tor prolonged perlods, = ut rocucesy extra 
iitketihood or colittsion-: uit Pasvern ‘Ganada a further 
theest Co stapiiicy ts “the possibility of sheavy tcing 
of the exposed areas, and the possibility of pooping. 


Helicopters either crash,* that is ‘to “say enter }the sea 
in, “ar -Completely*= uncontrolled manner,’ or ditch. when 
they enter it with some control. In the former case, 
the chances of survival are slim indeed. one tt he 
latter, crews and passengers may well survive the 
actual ditching and rely then upon successful abandon- 


méent’and thetr subseqtent ability’ to survive. 


Factors ArLrecting Abandonment 


From the assessment of the situations which may lead to 
abandonment can be devised an indication of the likely 
types™ of? conditions’ with whitch? ’suceesisif ul oineansy ot 
abandonment must contend. Wreh* these bae mind * tie 
factors which affect abandonment are examined in 


Section 4. These are divided into four groups, namely 


- Environmental 
= Physiological 
- Mechanical 


- Human 


Bach. of “these” is "examined in”rels'tion “to "ftstefrec on 
abandoning MODUs, supply ships and helicopters off the 


Bast’ Coast “of “Catiada. 


rhe environmental conditfons” of £ Eastern Canada “are 
divided? unto tive sblocks= Voewhich they “are “similar. 


These’™ Docks “represent ™"%eographical’’’and’ seasonally 
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linked areas. In general terms, throughout the whole 
area, examination of historical data indicates. typical 
Severe storm conditions varying area by area broadly 


between the followtng limits: 


- Maximum Wind speed 50 to 70 knots 

- Maximum Wave height 6 to 17 metres 

- Minimum Air temperature -20° to +11°C 

— (Minimum Sea temperature. = £,8° +:°5°C 

= Risk ot vcoloud ceiling under S00fti orm visibility less 
than & mile between 15% and 45% 


Some icing can be expected in the course of the year in 


all. areas. 


Burning ofl or gas, heat from flares and unignited gas 
from blow-outs can all introduce particular hazards to 


abandonment. 


The main physiological factors affecting successful 
abandonment concern respiration, bodily injury and 
damage to the heart. The factors which could cause 


each of these are examined in relation to abandonment. 


Mechanical factors affecting the success of abandonment 
Systems are next examined. le, Ls: concluded thatuca ba 
MODUs may still, provide. ‘sufficient, security to fusti fy 
an expectation of successful abandonment up to deck 


angles: of 40° with the hortzontal. 


Based on current designs, it is concluded that abandon- 
ment. should) be possible from the ‘following heights 
which represent the height above sea level of relevant 


decks in the vessels concerned: 


ol p Lisi pe 5 metres 
Sie. UT idke ehipos 7 metres 
= Jackr-up MODUs Jue tre a Chir hr ans) 


20 metres (on site) 


=) Semi-submersibles 35 metres (lu transit) 
LS metres (drilling) 
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In helicopters the exit doors may be as much as one 


metre above or below the surface. 


Any power needed by abandonment systems must _ be 


available without dependence on the parent unit. 


Abandonment systems must be capable of ensuring safe 
transit.) of survavors: from thesipod nty oft eptryodntor then 
to. -faPiposiitilons.c Lear tofe ithe: parenthwnd te Several forms 
of obstruction can prevent this, ranging from parts of 
the paper entectructumersieither in way of direct entry-to 
the water oor through abandonment craft being swept on 
to then, tor, incornectiyaeworking equipment such as 
release “gear ) for survival craft. Precedent suggests 
that existing systems are particularly prone to various 


forms. io f © betr uct oni. 


Soy tdiar @ ashe prove stone (for sahbandonmentiebyet addy those 
onboard. « uniiitis! A shiconcier neds. ute dss concluded) thatgeswhen 
assessing the -"‘optinum number’ and ~distri bution, ox 


abandonment systems it should be assumed that: 


- In semi-submersibles and jack-up MODUs, two adjacent 
sides could be unavailable as a site for 


abandonment. 


—~ Inyetdrdildnwehdps: ..edtiher one side or the couplete 
forward, after or midships section cannot be used 


for abandonment. 


=> ia supply snipseqtand helicopters one side is 


unavailable for abandonment. 


In addition, arrangements for abandoning MODUs should 
cateTestor. ald thosesonboard the unit including 1024 as 


stretcher cases. 
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The total time available to abandon vessels, including 
mustering, preparing equipment and abandonment by total 
unit complements in likely emergency conditions is 


assessed to be: 


= Obie (: Welly minutes 


=—"SuppLy ships ¥ thirty seconds providing preparatory 
precautions are taken early where capsize is deemed 
a particular, hazard, For other causes of abandon- 


ment, twenty minutes. 


~The lacop Cehs=' Lent ees Malu te or. 


The simplicity and robust nature of abandonment systems 
is*=*couclided “to playran important part tu) the ef ceca. 
tiveness * of * "abandonment systems,’ as “1Ts’the training 
which users have received about their operation. This 


training should be both theoretical and ‘drill based'. 


The availability of means of communication between 
relevant people during abandonment is deemed to play an 
important role. Lh particular they “should (Pink aie 
following: 


~ tie Par Gil Uist eo © COs boot 
- each abandonment point 
- each abandonment craft (if applicable) 


“=~ Caer Trecer Ving Unt, (lf ADD Licanle). 
Criteria for Abandonment 
in. (section .>; the eriterta for abandonmene ‘systenc acc 


summarised to provide a simple yardstick against which 


any system can be measured. 
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Factors ArLecting SUrVivaL 


in} Section 6,7 the factors “<attecringe esutvival “are 
assessed in the same manner as were those affecting 
abandonment in Section 4. The main geroups of "factors 


lie (5 


-— PHysiolog ic al 
- Environmental 
= Human 


- Rescue factors 


SUrVivValo ‘in the. s@a of te * Eastern. - Canaday) is most 
threatend by @rowning,. which Tesules “irom Ack ue 
sufficient buoyancy and protection, possibly aggravated 
by lack of bodily control through injury or, most 
Likely “co2ds The latter causes hypothermia which 
gradually reduces a person's ability to help himself as 
his core temperature drops until, when it reaches about 
26-C, ne, dries, if me nas ner drowned €2rer. Utes 
eoncluded thet, Ifa" man is to ‘stand a ‘eood chance, or 
survival, his core temperature must not be allowed to 
drops Delow 35°C Or.at.-worst 33°C, . Dt is conc ludeduarae 
the difference in time taken for a person's core 
temperature to reach this level in water temperature of 
5°C "and '-1.see C is Ammatertal, compared "with. stne 
differences stemming from other variable factors such 


as: 


- the person's mass to surface area ratio 
- the amount of sub-cutaneous fat 
- the person's physical fitness 


- his general mental state. 


It is assumed that survivors in the water would be 
rescued either by helicopter or by rescue vessels 
stationed in the vicinity. The response times which 
could be considered feasible are assessed and from them 
it. is ‘deduced. that: ‘rescue “from “the water “snould ibe 


possible within four hours. ACGOLUGAnge. yy, gig is 
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necessary to ensure that core temperatures of survivors 
anetipreventtCéed from falling) at. more than 0.5C* oper hour. 
It is recognised however that it may sometimes be 
impossible for those abandoning a unit in emergency to 
dom-a mult survivalssuite It is therefore prudent Ehaie 
provision, -ofeere atively ttheapy uisecond e line ‘ "throw 
away' suits at all abandonment points should be made 
and that these suits retain reduction (of core temp- 
eraturel sto &FC Aupervhour. lt this were accepted, core 
temperature could have (dropped Cass C ‘atter four howe 
which, though causing deterioration in the condition of 


the wearer, should still leave him revivable. 


Further physiological jeffects of immersion in cold air 


and water which are assessed are: 


= cod ts htoc k 
stoirmeezingepcoldt in jiur ites 
=fmon-freezing <o lat injuries 


—hrcolm inca pacits tion 


The veffiects) sande epreventiion tof ithel ifollowines’ arettalies 


considered: 


— ea cerom nutri thon 

= (“inabehi ty tot*breatm nornatlt \Pfres tliat x 
- sea sickness 

— © brn s 


= body fluid loss 


Imconusidering "the, enviironmental factors? "which qrrect 
survival, those examined in Section 4 are examined plus 
sea temperatures, gales and storms. Levi's "conc luded 
that in typical severe storms, sea temperatures vary 
between —).8°C and, -l4>Cs! (thate galeaaiacan. last far 
between at mostel2 and .46 hoywrs sand that (storms, last <at 
most between 4 and 15 hours in different areas off the 


Eastern Canadian Coast. 
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The importance of training in survival and in 
Parcicusarveducatlons in ithe’ pringtolest of wsurvival, i's 


stressed. 


The necessary communications needed by survivors during 
the survival phase and {O. 94.9'65 iG, spescoad are 
assessed, together with the requirements for location 


of survivors and their transfer to safety. 


CruUtrerran for “Surrey Ly a. 


The assessment of factors affecting survival contained 
Lriiseetion Gg ts (used -to ;compi le avlist.of criteria: tor 


survival systems in Section 7. 


Assessment of Abandonment and Survival Systems 


In Section 8, abandonment and survival systems are 
assessed against the criteria drawn up in Sections 5 
and. 7% The objective is to see whether existing 
systems and those under development can be expected to 
provide for safe abandonment and survival from MODUs, 


supply ships and helicopters in the Eastern Canadian 


Offshore Sector. Where they can not, current 
limitations which could cause this and, where 
environmental factors are concerned, the likely 


frequency of excessive conditions are assessed. 


Because the number of different versions of the various 
types of equipment and systems available and under 
development for abandonment and survival is in many 
cases considerable, each one 'is not assessed against 
Chel orite ria. in@tead, the Gcapprosen adopGed Sin five 
main types of abandonment and survival systems is first 


discussed. These are: 
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“HeLVvaciuatvon by helicopter 
= Dry -cranuelLer 

=eiRLeud survived, crate 

“weit imi ata lea strvivel “c rakit 


- Individual abandonment and survival 


The alternative systems which may be, and often are, 
adopted in each type are described and _ the chief 
operating parameters of each are Seitry sowt:. These 
descriptions are used as a basis for assessment of each 
Maimitsystem “Cand “in the’ case of tier survive crate, 
several different types of system) against the abandon- 
ment and SUIVIiVas. criteria. The» basis cof the 
assessment is explained throughout and its results are 


summarised in two Tables (Tables 7 and 8). The meanin 


(Q 


of the results of this assessment is then examined in 
detiatal and this leads to conclusions which are 


themselves summarised below. 


CONCLUSIONS 


Hedjcopter Exveare thal teiso 1) 


This .provides .thesmostasatisfactony, first. dine me anseiot 
abandoning offshore units if sufficient response time 
is available Gipe. tO; fomreshounrse pend f the units are not 
listing ..eyond,the)limites,of thethelhicopt ers, dnvolveds 
if, firme <~or gas arenes not hazards) lend, perhapss most 
Limite, jo f. ial 1s, Liew vied belity. «is surtitelent. The 
frequency Jot “the latter ~being \ the, case varies @ irom 
97.5% of the time in one case in one month and, area to 
aSpclittles as. 61.74 ..0f sthes time «inwanotiherm area cand 
month. Visibility., limitations, scan abe overcome: Diy 
fitting SAR designated helicopters with equipment which 
has already been developed for military use and is 
currently available Pitted to some civilian 
helicopters. 
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Dry Transfer 


Several dry transfer systems have been designed and 
WOuld.) Lh! eLtective,” “provider pranveexcellent ‘means “of 
abandonment and survival. TOsvewettective: in the sort 
of conditions prevailing off Eastern Canada, they would 
need a dedicated receiving vessel and so, on financial 
grounds, do not lend themselves to use by isolated 
MODUs and are not designed LOL. Supply Sia pis: efor 


helicopters. 


Rigid Sarr vw avid Gar ae 


Cucnent. eC nart of fiiian set pen side. e dae t.0r mie UCe scr ai 
abandonment on their launching systems. They are 
unlikely to be launched successfully into wave heights 
over 8 metres or wind speeds over 50 knots. This 
limits their use off Eastern Canada to an appreciable 
degree. In particular, in areas off Newfoundland, the 
frequency of such conditions in the months of December 
to March, varies: from 253% to .46.22. Such existing 
systems. ave also, Subject ‘toy,limitations >. inposed a oy 
mechanical failures, particularly.of. release, | gear. 
Many of these limitations can be overcome by systems 
which are either available or under development. The 
free fall lifeboat system extends the wave conditions 
under which launch is safe to 9 metres (and probably, 
thoughts =16Ot eg .vet. sproved. to.r considerably « more) eand 


overcomes some other Limitations. 


Thes “PROD <eystem, “Lf proved, wis, likely: to wextends the 
wind and wave height conditions appreciably, maybe 
making launch possible under all normal environmental 
CONGRELOnS Hite che, ore aie Leadoes  notevwihowever cater 
for /Vainch, trom (thes “operm side iol a vuheaviily) Listing 


ieielal (ec 


Thee eLifescape Maystemuia, ‘expected’ €o. extend: wave 


height limitations to about 12 metres. 
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In each of these systems, except possibly the 
“Litescapes;ydt is. advisable iLor, survivors, to, wear) full 
survival suits to protect themselves against the 


eintiecmtes “Offa scold . 


No existing systems provide entirely Satisfactory 
communications, location arrangements and means. of 
transfer of survivors to safety while at sea. Suitable 
equipment. sis... available. bo.,.ovencome the first two 


deticrenc.ces OU ROL stie las cs 


iniela tapawe Suny vad. iorart 


These craft are looked upon as_ subsidiary systems 
following helicopter evacuation or tai oad Survivai 
era tit. They do not provide sure means of abandonment 
in poor weather conditions though, if abandonment can 
be achieved, they may well provide some protection in 
all conditions, likeiy, to ebe, encountered “ln eines area. 
They; offer noswrotection against piire (or ‘Lemes ni tape 


mass ands toy avoid the ettfects of cold, survivors snus 


wear proper survival suits. They are 111] -equlpped itor 
communimation, Location and transter "of "survivors cao 
safety. In spite of these considerable “Limitations, 


however. they shave ia “role to, plavicas«a. “last. resorc. 


system. 


Individual Abandonment Systems 


Survival suits are available which faite the 
phystological criteria for “survival; though only a2 
prototype hood to protect survivors from drowing has so 
far been produced. However, communications and 
transfer to safety present problems which are even more 


acute in. the location of tudividual ‘survivors. 
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Thoughs “special “means exist) to assict individuals to 
abandon MODUS, none have been found which would be 
effective in the adverse weather conditions found off 
Eastern Canada. Because individual abandonment is 
likely to be -@ last resort, probably taken as a’ unit 
sinks, thermoset important thing is) tos be protected by a 


SULCaple survival suit. 


Helicopter Abandonment and Survival 


Survivors, “from ditched Ghelt-copters srely con sucvival 
sults and (lite: rcatts sit) They rare (therefLore. sup iecc to 
the same limitations as have been described for these 
types of equipment and so may not survive for more than 
about four hours in -the waters off Eastern Canada 
unless the conditions make it possible to enter their 
life rafts successfully and at an early stage. The 
mature of survival suits used by those in helicopters 
is likely to differ from those used by people 
abvandoninge MODUS and) supply, (ships, © to. “reflect. tue 


different circumstances. 


Supply Ships 


Providing sufficient warning is available, abandonment 
of supply ships off Eastern Canada should be possible 
im cue cConaltc~ous normally tound. Survival would be 
subject to the same limitations as in other situations 


discussed. 


ABANDONMENT SITUATIONS 


INTRODUCTION 


The needetoyabandon ga dunitpwabe pit ayshipgea helicoent ericor..a 
MODU, «cane sjardse froma number ofe causes~which are detatied 
in . Sectiiomegrmt 24 qtakho.6..bel ow. Although the causes are 
varied pithepy endeywresultemaystallainto one of two categories: 
the unit either becomes untenable because of fire or other 


hostilejrenydronments. ora 10) becomess ing dangergofi cinkine. 


The evemttsancheiaddmereuphtto khahes es), ‘state's: 4 cof) een feladene pare 
examined ¢dn)ltorder « to: assess: the! Likely! situation: exi sting 
during the abandonment phase, thus enabling criteria for the 


abandonment systems to te determined. 


It shouddivbe:inoted: thatietwe object fofeithdiespanititom thepgs tidy 
is noteuiGoly carrys@loutt deteadied risk analysesebut raittheruto 
attempt¥ettioe builvdeuptprctunes off likelysacondbtione whitehemnay 
prevallh® wiven tinélitist ame mit ricky tot ayo ntrwhere! ~ bandonme nt 


may be necessary. 


Since «the situations cin»o*some Sinstance’s vary iconsiderabily 
with sindgps heidecoptem «andre each « tiype bofit MODU fath evemme 


treated'iseparately in they following! paragraphss« 
SEMT-SUBMERSITBELE DRILLING RICS 
5 tmarcttarnianl 


A destinuicit ume may fadly asea result foflan external ecaucea,; 
fomeécexampielda*ecolidision with haiteuppdiyaihd jal darcer 
vesselh nim transithvor even am iirebere,sonm dit -mayyfadd ae 
a tmuetsulitiicoi.an intrinsic fault, for example poor desicn 
(including fatigue), bad workmanship, or badly designed 
or badly executed modifications. These are examined 


below: 
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Collision - Although minor collisions between supply 
ships and MODUs have been recorded on a number of 
occasions, no instances in open sea operations have 
been found where damage to a rig has been Suet imle nity 
SEROUS tO) cause. concern ‘for wits safety, although 
seventeen instances of °structural ‘sdamage. to: fixed 
platforms in the North Sea by supply vessels are on 


record between 1966 and 1981°. 


In most instances the damage to the supply vessel tends 
to be the more serious and there has been a number of 
instances where ships have suffered severe flooding as 
a Tesuie of contact, wittdrilling inetallattions. though 


such incidents mainly involve fixed platforms. 


It may be stated with confidence that the risk of 
catastrophic damage to a semi-submersible rig by a 
supply vessel is remote. Pett did. occur; the oregw.t 
would almost certainly be gradual flooding because of 
holing resulting in the unit very gradually, listing and 
eventually sinking. There should be several hours 
avaitablYe to, take action before the list became) ao 
severe as to make work about. the deck difficult. With 
damage from this cause to a rig built to the present 
MODU Code2, sinking would Only iy resi Le through 
ballasting failures. 


It, “is: also .remotely poseuble “that “a. supply. ohio may 
penetrate, subiicirentiy fan aside) sas rie sl -etroceu re 
that 2° heavily — sttedgséd \structural imenber may be 
damaged sufficiently for 16 to fail, tm which, case the 
result, would, ber sinuilar (top that) rd scussed be hows No 
evideuce Chat “such an accident has. yet) o¢cirred thes 


been found. 


A collision with a large ship in transit would almost 
certainly be catastrophic although fortunately there do 


MOU aopeart to be vany such. ‘inefidents on record and 
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therefore the likelihood is remote. The Wiech sucidence 
of fog in the area under review, which could increase 
this likelihood, is probably offset byw cure relatively 


low density ot marine trariic. 


Tf, Buch a collision were ‘to, occur, scnormous damage 
would probably be done, immediately resulting in parts 
of the rig capsizing and sinking before there was much 
time for anyone to take sensible or pre-planned action 
to save himself. The risk must obviously be greater in 
busy shipping lanes and though several studies have 
Ween “And are ‘being “carried sour, ante such risk 21 
British, German and Norwegian waters, no evidence has 
been found of any ‘such sStudfes ‘covering the drea’ Under 
review. 

Collision with an iceberg is a possibility in” spite ox 
the precautions taken to avoid ietre The etLec ts cowid 


vary from minor damage to capsize or sinking. 


Design or other intrinsic fault - Under this group of 
problems, are included original design, poor 
workmanship or badly designed or executed 


modifications. 


Broadly speaking, if a member fails as a result of 
fatigue aad this failure then becomes’ progressive, 
until there is a major structural failure, the basic 
design is inadequate because the structure does. not 
have sufficient redundancy built into it, as was the 


case of the ‘Alexander iL Kielland. 


By experience, 2 structural failure for whatever reason 
is one of the more likely causes of a semi-submersible 
rig sinking. The likelihood of a rig being Tost as” 2 
result. of structural tarlure) is“ being reduced by the 
various regulatory bodies, as experience is gained, 


mainly by requiring a rig to remain stable and buoyant 
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even though ao major -part.jof the wweornucture. mays have 
fatled. However this cause must still pose one of the 
more serious threats. A Major sbructurak Cailure’ oi: a 
dramattes @vent in sthat se them majotue pat eesOre e tits et Lo 
Remaining usually .become's -wastable, in. tte designed 
attitude and. immediately takes wip a. new attitude, in 
whieh Lt 19 at. least i tennonarct lyst an he. This new 
attitude will probably involve an immediate list of 30° 
Ob (80.00) Derhaps . even imo re. Depending upon the 
arrangements. .to prevent down-flooding into, qo lumns sand 
deck ,area the, rig may either. remain, stable, for, hours, 
days, or even weeks, at. this. new ange). .0n lita yw rapidly 
LOCreas es ts aur le, of (itis t wit tigl tot Chita hy coe ane ar 
This ,»happened, in the case.of .the Alexander WL. Kielland, 
whieh immediately agsumed a list of \aboutis0.. Rapid 
down-fhloodigg occurred wand the list ineres sed ttowaboust 
30°. ovet, a, wetlods of, about. twentwaminutes wate winter 


point .ther ric caneizved sand sank. 


Stability 


Reduction in. stability. stems from. two. ..main. causes. 


These. are’: 


- Ballasting, i~ultmayebexsatdy that. all vot situe fore sot ng 


Cases result: in the riewbetinewunstabie iat one polite or 
another. However ing these. cases. stabiiliry. or lack we 


Le, isyoot the prime catce. 


The ballast system can be a prime cause of loss. of 
Stability (of, .a° tle elther agua! rag Cs ofa ta oof ace, 
or its . mis-operation, OL ynd+ eConbinatton. Sof abot 
Althousghsouly “one Vri gota et howe ne to have been lost 
priuanily,.as ,a. result of ballas¢ine. oroblemas, there 
have been, and no doubt will be more occastons where 
ballasting problems have occurred but have been 
corrected withoutesserl-oqucireciw. Ee. land. are hero rore 


not generally known. 
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~ Loading of Consumables - In many ways this problem is 


inextricably rtied sup. evithetthats of ballasting. Fuel, 
drilVimng@ilaidesy) bauuk ehenicalagetupulars and ail the 
other materials consumed or stored onboard a unit must 
betioadede strict lyyein eleccomance swith, ithe »stability 
data. Careful weight control is needed throughout the 
ligégo£ afunit!) cohavodde an) accumulationjo£f deck) weights 
Dirting slloadinevsandymhackieloading, tire ballast control 
room must be quite specific about what goes where and 
appropriate corrections to ballast must be made both 
during loading and during discharge down, the hole- Any 
nisunderstandinegeonyhthesapseteagofs. Chen, deck: /crew,.. OF 
GCoOmuULrotlers!,, mMiLeinterpretecton Of Instructions or break 
downe dim tconmmunicatiion iqanp beisathesainitial. cause of a 
St abdautiveuprobtems Hawd ngyssaia wsthis.. even a.) quite 
S@rious@elist Foang wetvaisivegs bei scorrected provided. tne 
balwasteusysteme ls. workineescompecc uy te, desgileneds. (60 
operate atiethe ganglesto.which the ,list has progressed 
and wthe “operators? havesea ~sound , knowledge. of both 


biatiuastinge principles sand ot tthe “system on Che rigs 


One of thes problems, trelated gtoy stabi Uity is. that tie 
MODU Code2 only specifies that ballast pumps should be 
abies eGo! openate) at: e59 angle vot. heel. sor sis  gangiles or 
trim (though coastal states, including Canada, often 
set more stringent standards). It is in some cases not 
difficult «to, exceed, these angles, In “the event. of a 
serious and progressive stability problem occurring it 
ipeeunbikelyy itthat capsize, and sinkine wwould) De. rapid. 
Most semi-submersible rigs are designed with consider- 
able excess stabilditwegand scan therefore moxrmal ly scope 
with such situations though at some drafts stability 
reserve becomes limited. Unfortunately, because of the 
manywedifferent configurations, it is not possibie ts 
say clearly how far any semi-submersible will heel 
safely ,»«tsince, each ~configuration» must, be, ,calculated 
separately. However it is safe to say that, should a 


progressivewmstability eproblemioceur, onesegould sexpect 
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Several hours to elapse between initial indication that 


anprobilem™@exists and, final capsize. 


Experience would suggest that the probability of losing 
an Cig “ae see leswit, ~bes (bal tasctine proulems aloneauie 
remote ff Tt is built to the present MODU Code“ as latd 


down and without exemptions. 


Fire 


The types of fire which can lead ‘to abandonment are: 


MiGeiwnate here = nis! ie) 4 entip type «fire as Opposed to 


fe Ow Ot OL Leake Or hydrocarbon eas... A ship type 
fire would involve either fuel oil or other flammable 
substances held on board, or domestic materials such as 
sheets, mattresses and so on. Te Aco wl quibesta rt tie daveriam 
a wide variety of causes, even including a helicopter 


crash. 


Et is very unlftkely thet a2 titre of «this natureswomld 
Warrant apandonings, a rae) though, inh othe sea seumoc us 
serious’ fuel oil fire it may be considered prudent to 
renove mon-essential personnel as a precatttion and ina 
Peder Coeracirl taller fre. tl oh Caner. Fires of Chis sort. 


though infrequent, are not uncommon. 


External Fires - This category includes a blow-out of 


gas or Obl which has caught) fire, or an accumulation of 
well Aa io.a contived space which has caught fire or 
exploded. This latter category would very soon become 
ae snip type Eire if iti pérsistéd and would be ttheafted 


ass ucns 


The former would be the more serious and action would 
depend very much on individual circumstances. Ene cake 
cases it would almost certainly be deemed prudent to 


remove non-essential personnel. If it was considered 
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that there was a chance of controlling the blow-out 
with means ‘at’ *hand® and’ it® owas’ = possibile, for gmen, to 
remain on board, then this would probably be done. et 
could well ber decidéd® tos winthe themrigproteé” the *welloit 
this was possible. However if the blow-out was major 
and, for example, burning oil was being spread over a 
wide area, an attempt would almost certainly have to be 
made to abandon. A blow-out’ of gas would be slightly 
less of a problem because there would be no fire on the 


sea. Radiant heat however would be very considerable. 


Blow-outs  “of@=*both® ofS andi gasiftwre sot pune onnen. 
Thirteen have been reported in MODUs worldwide since 
1968", although no information has been found about 


how many resulted in@rire. 


Unignited Blow-out 


A “bliow-out ®of @feBehneretotls ore gas Twoudides represent 
enormous potential  for®*injuryet ine ithe luewentMaqt epi 


catching fire. This would take the following forms: 


Ot? Blow-Out — “ASserisus** PN blow=out swomld? quickly 
spread a film of oil over the surrounding water and 1.6 
it was light “oil -thére "would bea very serious ELGG Os 
fire. Provided “there?’+wWwas @+cbictcete. wind opiecurcrenc 
there could well be one side of the rig which remained 
relatively clear but it would of course be the ‘upwind' 


side. 


- @as Blow-Guet®= Wiehicaouajén gaslihiowrout soherssey lous— 


ness would depend very much on climatic conditions 
prevatling at” the *time: If the day was windless and 
the “humidity "very Phiph’* theneta “coouds ofyagas would 
probably forn™ around the rivet with the attendant 
problems of respiration or the possibility of a ‘flash 
fice. 
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Unignited blow-outs are also not uncommon. However, a 
dangerous concentration of unburnt gas surrounding an 
offshore rig is untsual stuce conditions of ‘no wind: 
tarely exist. AS previously stated Cirreceen ULoOWw-OuULS 
have been reported on MODUs worldwide since 1968" 
although no information has been found about how many 


resulted in fire. 
Ene Leas. 
A semi-submersible ris in transit is under some 


efreumstances more “vulnerable ‘tham ‘a rie whieh, ts 


securely moored. With the exception of the very few 


“rigs which have: full dynamic “positianing) capabliiry 


there is seldom enough power to cope with heavy weather 
and €Cug wires are Ifable to part. Connecting’ a new wire 
takes time and ts often hazardous and ditrreute: Tee 
the. shore or other hazards are; to leeward there ois 
always, the risk tof stranding ior vcoltitston.: FO ef “Site 
reasome-tt. is! often worth ‘takiog “avhittle. tongereson 
passage in order to give the shore or other hazards a 
wide berth. A ris which te only partly ‘noored when cie 
weather worsens to ar porne:, where vie.) MOO tig meow 
“Wnmooring | operation “ecaunoty be. completed is Ly ee 
particulacty vulnerable situation. Tugs, rig 
propulsion, or a combination of both must be used to 
Gase "the ‘strain om Weatner = acortiga “sbi rata. If 
Some moorings part Lt may be necessary “Co slip Chose 
remaining, thus’ leaving the rig”adriftt’ and with “only “a 


limited number of anchors to deploy in an emergency. 


A (rie at vthe ‘debaitasted”” transit, ‘dratt  rmus tire 
ballasted down to survival draft in the event of bad 
weather. Under some conditiona of (Toading the vrisz 
becomes less stable during this operation and it may be 


necesary to. dump Liquids or chemicata. 
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The foregoing examples have been used to illustrate the 
particulary » probdemtus, Ofae cs sRig, nia EEanssct peand to 
reinforce, thei vilew, that. on a long mr dagticscalt, moves, or 
on. .one.-made during unsettled,.weather,)| it 1s worth 
considering removing as many personnel as possible who 


are not immediately concerned with the move. 


Actualpvabandonment. off, aiyinece piloatingigris ;does, «not 
usually present any particular problems beyond those of 
as moored. rig, .unless,it.has, been gpdriven jashore , ts" dn 


surf and helicopters are not available. 


JACK=UP, DRILLING RIG 


i | 


A jack-up tig differs from all other units under consider- 
ation dn cthet. during) the arrrline “phase “Lt a6) eins concvace 
with the sea bed and in fact relies upon the sea bed for 


support. 


Struc tural 


As..in .the ; case..of, a. semi-submersible,,.a»structunal 
failure may. be,.the, result, of a:,collision, or an, inherent 


detece ase. foilovws. 


= Collision ~Aidhe wisk ,ofscatastrophicwdamage to: ansjaeke 
up rig as a result of a collision with a supply ship is 
not great. Collisions have occurred but no record of a 
modern jack-up rig collapsing as a result of such an 


occurrence has been found. 


Ae ucplulsiisdion with a large vessel inytraneit “could well 
be «<atastropnic. However, no evidence of such an 
occurrence has been found. The, ariakyin pone «gi the 
Waterse lm ideation, particularly off Nova scotia, will 
no doubt be increased as a result of the predominantly 


foggy conditions during spring and autumn. 
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Desiviue-or votrher intrinsic (fault -— Proplems stemming 


from a structural weakness in a jack-up rig are almost 
always of “(Leg Origin. It may be the construction of 
tie leg Ltselft, oc) it," may De Cher a aewune 10% locking 


mechanism. 


In the event of a leg collapsing either as a result of 
its own structure ‘failing, or the jacking or locking 
mechanism failing the result {ts similar = one part of 
the “rigs is no longer supported angiwittl probably: fall 
Lowards) | (tie, sea. The (rig will’ ¢nen"assume: al new 
attitude with one edge of the hull in the sea down to 
main deck level and the other edge supported by the 
remaining legs. The angle of the deck from horuzontad 


will probably be 30° or greater. 


j Hae the weather. wsucalme, the fig May. osee 77 bit ie 


position for several hours or even days. 


One of two things could happen to cause total collapse 
- these could be either progressive flooding of the 
hull uantt) it eventually sank, or failure of (the oever 
legs as’ a Yesult of) beingyeubjected, to bending stresses 
for which they were not designed. Apparently ‘Sea Gen' 
took about thirty minutes to collapse totaltly and 
'Mallard Rig 35' in which a leg collapsed in the Gulf 
of Mexica in 1978 also took 4a similar, times Altnougn 
rules cannot be Laid down as a result of observation of 
only two accidents, this time would seem to be 


reasonable. 


Stapibittcy 


Loss of jack-up unit stability can result from two main 


causes which are 
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~ Sea Beg support “A, jack upe rie Wiis on LOGat LO sa1s 
unlike” "any “of "the other “cases” considered “in “that 
Pe frelies* upon *the@support it receives from Ele "sea Ded 
tether ‘than is “own pucyancy and “correct pallasting £0 
keep it on an even keel for working. AP Gause Of 
accidents has been “the. penetration (of, jack-up legs 
through a hard layer just beneath the sea bed into a 
sotte layer "beneath “that "Cpunch  througn):. ides) SeOt tC 
layer is incapable of supporting: the welent carried, by 
themiles*and ithe .resulpiuds very ‘similar to rallture of 
jacking or Mocking "mechanism or “structural wallure’ of 4 
leg mentioned in the preceding paragraph. This sort of 
accident can be avoided by making sub-sea bed surveys 
includine shallow setsmnict or core sampling oL cme upper 


Layers “of the sea bed>. 


A further problem connected with sea bed support is 
uneven distribution tof Load over the f£o00t vot the eg asc 
a Se siviit: ‘of alinon-Tevedl’ surtrace. If this happens, all 
the Load “is.«taken *by*onevedge of Gthe Toutyrcauslire* a4 
blending: 9h oad’ tort "bet *tinposed’*® upon the ® leg * ein ttre 


divectiionm away? from ther supperted Yedge*. 


An uneven surface may have one of two causes. The 
first is a condition whitch wWas.there before” the <f£12 
came Halong? “for "example Mav elope,* a “pock” or wreckares 
probably®*of a “ship. Tiles Sore tof kc ondi tion *can be 
avouidiad Wbyf (carrying Foutlra sea bed survey "eitwer- by 
side-scan sonar, magnetometer or visual means by diver 
or vehicle tin mood “time? before "the ‘Cie *mowes ? ontor ts 


ei ciation 


The’ other ’ reason for uneven support can De “scour, 
Particularly if the sea bed is predominantly of sand, 
strong tidal streams or currents flowing round” the’ foot 
are likely to remove particles of sea bed away from one 
Bide “of =the foot, <thus “once, again resulting in uneven 


support and consequent bending stresses being set up in 
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the leg. Thée>- result: may again? be. the, same vas for a 
Structuras. failure. Precautions cto —be, taren. under 
these circumstances include frequent visual inspections 
and. placing Gsand) bage -around.-the "Logt ort Scour ne as 
POUnC foe (OC Cus tT eis 

A recent survey listed twenty-one accidents thought 


to peo tne: resulG of vusea bed slat lures. 


- Material Loading/Discharge - Taking on board materials, 


usually from supply vessels, and discharging materials, 
usually .downs the ‘hole; “must (be carefully controlled) in 
much the same way as on board a semi-submersible rig. 
toistead ofp upsetting “othe mi ship “ tyoeg Ss baba ely aun 
SCLUCCULAt -lvoadi ng ewitlls ber upset. Overstressing of 
parts ofthe hull; tees (or leg. locking: mechanism ‘can 


result in the risk of tatlure-of the. overstresced part. 


The bearing pressure ofthe *foot" of a leg pan :tte 
sea bed will increase and the leg may begin to sink 
until the load decreases. Pits? ire turi wil Late stein 


“Ount 


the other legs becoming overloaded and a general 
of balance’ between legs or differential penetration 


Wil Llocecur, Again. With aureegk of Tallure. 


It is worth noting that a constant vigil on leg loading 
is necessary to avoid overstressing as. a result of 
uneven weight distribution. This is because there is 
always some settlement and it is often uneven. This is 
in spite. ‘of, ypre-~Loading “lof, Legs ~iumediatery jalcer 
Aris, onto Locanron. When this happens Lit is 
necessary to, use the jacks to even up the loading and 


level the rig. 


Fire AS. #00, 3% 2234. “excepto .thak SLosrle.  hObr Veta ys 


possible to winch a jack-up rig off the well because of 
tne meed to first jack down. 


Unignited Blow-out ARO mie, wthes 
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in “transit A jack-up. tig’”°has ite own “problems An 
Cransits. Lt Gs ule ar aly. | NOL. ~aee=kandly) mG, 1s 


unlikely to be self-propelled. The legs in a deep 
water ~tig” "tower “high “over the “derrick and “present 
considerable windage. Oris Sarat te we eoM CONLG OL) 1 
confined waters in heavy weather. Slice ene. jackie 
operation “also presents hazards” “ft “is” again ' worth 
considering removing non-essential personnel over long 


and aittricult moves. 


ADARUOnMeno or a jack-up “Tis in "tranertmeditrers: from 
the jacked up situation in that deck height above water 
would be much "Yess (about 3° metres” as’ opposed £0 '20 
metres). If planning -or layout have not been given 
carerul ttougie, tne skidded, "or Lard’ down werrick. or 
other stored materials, may obstruct access to life 
saving’ “appliances” "and because” of Fahne welche “Or che 
legs, or ror "otCiver reasons, the helipad may be 


unmanable, or may be subject to restrictions. 


DRL, SUP 


APdrill "snip will ‘ve subject ‘to "the ‘same "basd’ce prob lens 
as a semi-submersible rig but there are differences. 
in “particular Lt? has a sitip* type nui and can thnereroTre 
be expected to behave like a ship rather than-a semi- 
submersible ora" Jack=tp, "each of “whith have Wstincet 
peculiarities. Furtrernore', fa drilpesiip- wilt? carry a 
great many more mariners in its complement than other 


types of MODU. Ties" os= important. 


Siri tute 


Structural failure leading to abandonment is. only 
ieee ly TCO. "lesulti "1. rom come, on. CoLlision™ wien a 
supply "ship, °a vessel “in trans lt or cee “are “consinered. 
As’ in” “the’“previous’* ‘cases, “it” te "considered unlikely 


irae a supply vessel COLE Vs won would cause 
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SULtucCienG. dalage CO. "a dT til, “Sip sc sreat Lee Liens 
Vessel SLuking. Jaye view lot Chen Mauter ai wwited te ie 
divided into watertight compartments. A collision with 
a lairge’ vessel ini ‘transit could wellpnowever resule in 
disaster, ,e patCLculariye Lectunerar) base il papa et ti Ck 0.0 
tre Deans” Under these conditions the drill, ship could 
be’? cuc im two. A head-on or stern=-on collision could 
be less serious. A collision with an iceberg is likely 


only. to, Gbive the Ship. oLl posi elon. 


Serious damage in a collision with a large vessel would 
result’ in’ rapid’ «tloodinge of the atilected. areas. ati.er 
which the vessel (or two halves thereof) would either 
sink, capsize or’ become stable again, probably with a 


marked: bisteor, Grim’ muciveas any: otheryavesicel. 


The important difference when comparing a drill ship 
with either a semi-submersible or jack-up unit is that 
the former is virtually a ship and will behave like 
one. Le. coulds clisvs tose) Least. | S0=607) iberope 
capsizing. The; heigut (from “which | the. fifescata, 
liferafts or men singly must enter the water will be 
nuchioless...fhan-tor"4a semi-submersible or jack-up rig. 
Conventional ship-type life-saving appliances were 
developed for just such a situation and without further 
development should be expected to be more effective 
than on a semi-submersible. A further, auportant 
difference is that drill ships are manned by seamen who 
are more likely to survive an emergency situation at 
sea than” “are “lLandsmen. This. was borne out. in the 


Mietander USK ie Phand digaater’. 


Stability 


Much of what has been written about semi-submersible 
Svabtlity Lo “ection i362 20D es (Lome he tin sot oS. wt ou 
one Of ‘two important “exceptions. For example, the 


ballast system is operated by mariners who would be 
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expected to have a satisfactory understanding of its 
operation and the effects of its mal-operation since 
they are dealing with a ship and will be familiar with 
the principles involved. The deck officers carry out 
Stability calculations and adjustments to ballast are 
made at their instruction by the chief engineer (or his 


subordinate). 


Actual stability. characteristics of apdriam s0lp wilt 
follow very much the same characteristics as any other 
shi puwand although all varyia little. sa qvel le deeuened 
ship would be expected to heel to 50° or more before 
the righting moment was lost and capsize occurred. 
These figures would apply to a drill ship. 

Distances from deck to sea level and therefore distance 
from which survival systems must safely enter the water 
could be much less than for a semi-submersible, that is 


seven metres as opposed to thirty five metres. 


Fire Oates Bg bee eee coo RO 


Uniiwent ted Blow-out As lorie gsi 2st Ae. 
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A supply vessel is basically a ship, with the problems 
typi cain (ot, ja vehip. However there are also additional 
problems. Large cargoes are discharged at sea requiring 
speedy and radical changes of ballast to keep the vessel on 
an even keel. Some early supply ships had serious problems 
in this respect because it was impossible to correct trim 6 
all’ careo from one end of ‘the ship was discharged. It was 
therefore necessary to retain some cargo on board or take a 
trim by the head (bows down, stern too high in water). This 


affected handling and sea keeping performance generally. 
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The other additional problem is that most ships avoid large 
CUje Cts. 2h sea-. A supply ship's task requires it to remain 
within? Warm rewr fect (titty orys0)" Ot sarge lorrseverat Nourse 
in weather which way be far"from good: “Modern "supply ships 
are “now, Aisually bir ered with £Lore*ande4te side tCnrascers OT 
nuch higher’ horse power than’ hitherto, and elther Soystick 
cOntroOTRwot FF octaslonal ty full -dviranto pogteroni 12. Las: os 
very “diiteréentritom their predecessors which Wad to rely on 
much Less: ‘horses power to thetr. main ipropubeion of “twin 
screws “and \"a ‘Single bowrthruster, frequently of "inadequate 


power.a All stwesevunlts! had isepavate sesntrols. 


The Warge* rmachinery™ and® bulk *carzo spaces in- older snips 
were ~Sinesle "skinned and several’ shi persor tintordLirtculty 
abters @beinge* toled by a projection froma Tig*just*™ below the 
surface of the water. Lavehis respect: too7sthe sttaarion nas 
changéed@iine Crate ships are now virtually double skinned in 
these" areasurby. having sider tanks for tuel and water bulte 
in. The steering [lat as normally TsoVated andvtnere are 


tanks in the after-peak and fore-peak. 


Deck cargo is carried as routine by these ships because of 
the requirement to discharge at sea, which prevents holds 
with hatches being used. If equipment is backloaded from 
the rte?" in “Warginal weather wt Le not always possin.e. ty 
securée*i twas’ well “as it stouwld be ‘secured >. It may therefore 
break@Ploocse= "and “ally stidevto- one side 'Or ithe decks rant 
Caren e d= OL cub ats ‘are very prone. Coy thig at tieys are noe 


slung in bundles before loading. 


Ally the Pfomeco tig adds 1p* tothe vFact™ that altnowen supply 
ships * "are *siipe Pir wap senses: of the word.and ocasteally 
behave like ships, they do have additional problems and 
these are quite likely to manifest themselves close to the 


rig. 
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SOL Uaturawk Damage 


Structural failure which could lead to abandonment of a 
supp lye éhipl yi sieontya like lytttovipeswile siren collision: 
Le {cae mdits | iTopos Eds 1 to Ludifscitas WEneMeoutcome® of» %a 
collision with another ship. This would most probably 
happen®a long way from the ‘rig and would be Created “in 
much the same way as any such collision. 

A@Wicold tisdioniiwithiithe rigetof Ssuffieient enagnitude= "to 
cause serious flooding, would nowadays be exceptional 
inavieweof improved ehulditdesitens* jandetteais*eonscidered 
unlikely that the ship would sink quickly. It is much 
nores likelyrethate wa JId¢st® would “develop whitch Pmay” ve 
aggravated by cargo already on board which could not be 
moved. Present damage. ‘sittability requirements “state 
that it should be possible to flood two adjacent small 
compartments or one large compartment without’ the 
vessel sinking. However, there may be additional 
factors adversely affecting, the situation~ Lt. te, noe 
considered likely under these circumstances thae 
Capsize,eandfome sinking © would ‘die’ rapids Li ator 
dewesioped, ditticoulde@¢go Sto S0Seor 60°) betere ‘thetenip 
capsized. ie is etherefore /ithougpht “=“reasenablie ="r0 
believe there would be enough time to abandon ship in 
an-sorderlyAmanner yusing. thereshipYeleown Jite saving 


appliances. itt may evenm bem posstbie to return to "port: 


It is considered so unlikely that a modern ship should 
faidlewmetca result cof deshen oredthersinherent=faulty thar 
itecieanot. propesedsito’dnciude! isuch® ta iposeibiztity, in 


these considerations. 
Spabiducy 


Three main causes of severe loss of stability in supply 


ships are envisaged. These are: 
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problem and has been a Contributory «<ause of supply 


ship losses in the past. Movement of a cargo which is 
inadequately secured can and has capsized ships. 1 iS a Be 
is particularly likely in heavy weather. The recent 


capsize of Seaforth Jarl bears this out. 


A capsize from such a cause can be vVerytquick, thepontly 
warning being that the cargo is beginning to move. 


There may not even be minutes available to take action. 


—§Poopaingsyr Phefr low freeboard aft makes supply ships 


more vulnerable’ than many other’ vessels to pooping. 
This has been the cause of these vessels foundering 
nore! of tent ithan mother etd psdh Goodt strip) handling 
(matching speed and course to wave conditions) and 
proper securing of doors and hatches should prevent 
this cause of stability loss. TE*tt occurs.) foundering 


is likely to happen quickly. 


Ice - The dread of “cold climatic areas can forn 


extremely quickly, although not normally: (sa qutexly 
that no action can be taken. If. ‘such “cond e20ns 
materialise it is ustially prudent’ to rattempt to leave 
the freezing area, probably by steering ° atisoutnerly 
course. Another useful piece of advice given by stip 
masters operating in Canadian waters is to steam hard 
through heavy weather rather fhan*slowkhy; Ssincenime 
spray associated with slow steaming freezes much more 
readiay “than the “green ) water associated with hard 
eam tite Much, on-.cource, wit depend upon the state 


of thet 'sea and the®stréngth"of *the vessel. 


A capsize due to formation of ice on the superstructure 
of. a ship will be sudden, The polntieewiLl, ie reached 
when the top weight will become so great that when the 
Snip role De wlrP not recover, pur wi PY tcom binuevove r 


until inverted. The only warning will be that a rapid 
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build up of ice will take place and the movement of the 


anip willl feel» very tender. 


Fire 


le “te Wery “unlikely that “atship would be caught up in a 
welmi-aseso0clated fire though) ftecould=concetyably steam 
into a gas cloud which may then be ignited by a spark 
from the ship. However this is considered so unlikely 


that “fe “tis only Pproposied "Co *coneides a ship type fire: 


A ship type fire requiring abandonment of a supply ship 
WOuld @be Very “inusuda ly §but* could occurs Le? "would-be 
progressive and would probably develop relatively 
slowly to the point where abandonment was deemed 
necessary. Although certain areas would no doubt be 
inaccessable there should be time to abandon ship in an 
orderly fashion. The ship “wowld’ very probably be on an 


even keel. 


HELICOPTERS 


Unlike 8 aust tot her *dnttsetconsidered-"* a nelicopter) does nce 
start tntthe®water, feotarrives: there® by eecident¥for one of 
two baeic “reasons<* "Le Veither*® ditches; that is it ‘lands on 
the water? in® a’ "dontrol led *tdehton,*or it crashes. The 
circumstances considered and therefore the headings under 
which they are addressed will also be different from 


previous headings. 


The statements: * in®* thie section “wre-" based Fargely” “on 
discussions held with senior representatives of British 


Airways Limited, supplemented by study of accident reports. 


Ditching - An aircraft ditches because the captain 
decides that problems exist which would probably cause 


the aircraft to descend out of control (ie crash) if he 


Par 
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ee 
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did not “iand, tt-on! theswater sunders control. He does 
this: wilth the tuld iknowhedge:thateecertatuly 15 Che ged 
fowat. all -roveh,, his gown wand) hiswipassengersc. “Livec tare 
being .put “at” risk, ‘aso a. Jconseqivence. He makes this 
decision, because: he \considers:.that not to do .so. would 


put all on board at .ven preater “risk. 


QOnetcause of (S6)si ditching Which bas soccurred on more 
than one, occasion hassabeetie tiem lossceroOtoear box lubi= 
CLicatiou. insgsp ite .ot vane sux iat or Cab LON system 
Wc ered Sf bt eide. Anu SG) “wear "box, bike that In most 
othernimodern helicopters (including, the Super Puma.) will 
operate satisfactorily Ore ac least five. minutes 
without. oil. before selzing up. AeChinook, whic i ts. <4 
larger and ‘more, moderna. design, has two separate 
oD Gece Cit Oat systems which should individually be 
capable of lubricating, satisfactorily. In the event of 
the, failures ofsubotnarsy Stele Up a tos CWO “Nouns: Ica pe 


expected before catastrophic gear box failure occurs. 


Another reason for ditching sis loss Jof power, that ws 
failure of all engines for some reason. In this case 
there is,lhess time ,and the impact .on the water may be 
greater because the helicopter must be put into auto 
rotatiom and. frees wheeL") down without. power. At the 
end of the descent, .to saften ithe, touch) down, the pilot 
uses ithe snertial enerey, of the: rotor system tonvand, 


which requires fine judgement. 


Having descended safely and landed upon the water the 
captain must then decide what must be done next. Tf 
the sea is calm and the helicopter has an amphibious 
hud lb she \maydi dectde. tor (remain one board att Leap 
arrives. Both the S6l and the Chinook have amphibious 
hulls but ‘their sea keepine qualities, vary. THe 25 OL 
relies afpon “sponsons for stability yin «ther water and if 
these. have been damaged during landing a capsize is 


Very umrobanitescevenmiit, ~tiel seas is srelatively oc alm. 


ada ee 


or o. P = 
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Lateral stability and augmentation of natural 
amphibious qualities are improved in the UK by the 
addition ot pop out floats on the outboard eldes of tlre 
sponsons. tf @ia@ ts "intact! anduartsea ancuor deproyed 
an $61 is able to tolerate waves of up to 5 metres in 
height although much depends upon GCCnNer ~<faucons FCoOU. 
The $teepness of the sea is important; in waves with a 
height/length ratio less than 1:11 the sea anchor gets 
pushed towards the helicopter by oncoming wave crests 
and ablows the “*wead**to “fafl away vuntit’ the line” once 
again becomes taut. In steepness of 1:9 the sea anchor 
is frequently pushed back under the hull and is totally 
tneffedtine, PERUSPAllLowing* the hull” to go" beam on to 


the wind and waves. 


The’ Chttrook *is*much more” Stabile “in” the "water ‘than “the 
S61 and under some circumstances can tolerate waves of 
up to 10 metres in height. These figures are taken from 
model “test ‘data Since full size trials have not been 
carried out except at very low sea states. Model tests 
also showed that an S6l would take between 1% and 8} 
Seconds ho Capsuze. Ideally the rotors should be kept 
rurnine atter: water *landins” Dut? this ” ts” “not. "always 
possible because mechanical problems are usually the 
cause of a ditching. Centainly. with, van S60) were 
chances’ of SLE" ti oatine Aprtent “fox any length of time 
in any “sert”’of* sea st'ate” are’ unlikely: Lf’ the eee “1s 


very rough a quick capsize is almost inevitable. 


No other helicopters currently in commercial use have 
amphibious hulls. They must therefore rely upon 
inflatable flotation bags. These must be inflated as 
the “hefieopter* is” landing “fn the “water. rf tney. ace 
foPflated- *Cdo “early? they are*Viabie to “be torn otf on 
impact. [ftthey are’ left too date then the helicopter 
fan ‘elther “capsize “or “remain” upright” in a ‘stable 
position. The operating mechanism for the bags is 


nornal Ly “kept *in= a “disarmed “state ™ “in” order to “avoid 
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intintentilonal ‘inflation during notmal flight which can 
be disastrous. te iu ene heat of tne moment tne pilot 
forgets to ‘re-arm' them they will not inflate when he 
‘oreeses. tne bitton. . Tfithie happens, they will be 
inflated automatically after submersion since they have 
agi saddttional »vinftlation .dévices with, 2, vsalt.. water 
setivated.. swihtch but. intlation “will ibe. rather bater 


than ideal. 


The situation may be summed up as follows: if the sea 
is Calum -and. the helicopter has an’ amphibious hull the 
ehanced |) are sthat elt willurenain floating and upriehe 
fOt i DiOits So perhaps even days. Leche chellicopter- toes 
not have an amphibious hull the chances of it remaining 
uprightec are wlegs., Dut Licuis ct tl may do.so for 4a) Snore 
rime. and ‘it! will’ tin. “any \(case,most probably, remain 


ait bow te. 


As the weather becomes rougher the chances of even an 
anphdbious ‘hulls remaining upright become poorer until 
if it is very rough there is hardly any chance at all. 
The wreck will, however, in all probability float for 
g.6 707 4 Le | DOWIES.. perhaps even days, because of either 


inherent or added buoyancy. 


Provided everyone is correctly strapped in there should 
be no serious injuries during or immediately after the 
ditching. Most helicopter ditchings, certainly all 
North Sea ones, have been carried out without any loss 
of .life, though,,in at least one instance, when an S6l 
ditched in rough seas in October, the captain, who was 
rescued after. 53 minutes “and who was wearing Ona ¥ he 
shirt and uniform trousers had become semi-conscious 
when picked up. He lapsed into unconsciousness on the 
Cot 9 Dao. He was unable to help himself though he 
had spent. the entire time ,in the water holding an 
injured passenger's head clear of itheiiwater. Medical 
opiniones wach pthat if he had not been rescued within a 


few minutes he would have lost consciousness completely 
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and would have drowned. He remembered nothing of being 
winched op and upon arrival in, hospitat pris tbody core 


temperature was 33° Gs 


Crasing, => Helicopters «may “crasn fon wat least) two 
reasons. The, ive? ase ya veataetropnicetariune yrusualy 
Ofsstie Main’ or “tall rotor ‘System, vanc the. second “is 
either pilot €Lror, disorientation or, eubtle fad bore of 
an instrument leading to misinterpretation in 
conditions +of poor) visibdddtiy, whikst flying very low. 
In either case impact with the water is probably 
violent, usually resulting in the immediate sinking of 


the fuselage. 


Catastrophic failwres normality result in a crash with 


SOtadseiwloass, oF Wii be. 


inaa crash caused by pilcoeewerror “or Inaccurate  oscras 
ment readings, the chances of survival ‘may be a Idttele 
better because. then hekicopter, wind. probabblyeshs G@eine 
Wabrerscin. cawsmore or less .straienht and level atebriude 
and, although the impact would cause severe damage and 
almost immediate sinking... there; would -be .a chance. that 
at least some of the passengers would be able to escape 
from, the, hull wasaity sank. A recent accident off the 
Scilly Isles in the United Kingdom resulted in the 
bottom being. virtually ripped,out, of the, hull] gand 16 
almost immediate sinking. Four passengers and the two 
pilots were able to get out as the hull sank to a depth 
of 200 (“£t and allvisix survived, “tough ethe “ema inine 
twenty people on board were killed. 


A Bell 212 operating in the North Sea recently crashed 
as a. result of -piloty disorientation whilst “Se wae 
involved in ‘low bevel. iainter-riet flights: Despite the 
fact that “Lt “was “noth ane anpntpian, «it “fioeated. vor a 
period partially inverted, the buoyancy being from one 
Of tne  Tlocataon. bags. Of a full complement of crew 
and passengers, there was only one fatality due to 


drowning. 
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4. FACTORS AFFECTING ABANDONMENT 


4.1 INTRODUCTION 


Int the*rprevious «section,, the, causes Of ~ needa. to abandon 


MODUs, helicopters and supply vessels have 


been examined. 


From this examination, conclusions have been drawn about the 


possible effects on the conditions of 


personnel. These form part of the basis for 


the factors affecting abandonment of such 


inputs to thivs assessment come from 


materials 


ighhies) & 


and 
assessment of 


Other 


environmental, 


physiological and human factors. The inter-relationship of 


the factors is summarised in Figure 1 below. 


| 
| CAUSES OF NEED TO ABANDON | 


| (Section 3) 


FACTORS AFFECTING ABANDONMENT | 


Ser et ite mente eeeeweeee et. eee 


| | | | | | 
|Environmental | | Physiological | | Mechanical | 


fiukew  pivew. | herenoey val 
BPC apiasetonas: gue foo ge ee 


| 


Wind | | Cardiac ! jAttitude of nee) 
|Wave height | {Respiratory |Distance to sea | 
|Air temperature| — |Body injuries| |Power available | 
| Icing | |Obstructions | 
| Visibility | 

irire 


oe | 


Human | 


|Numbers on board | 
|Response time | 
|System operation| 
Training 

Communications | 


FIGURE 1 INTER-RELATIONSHIP OF CAUSES OF ABANDONMENT 


AND FACTORS AFFECTING ABANDONMENT 


The factors affecting abandonment are examined in the 


following paragraphs. From then, the 


abandonment systems are deduced in Section oe 
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ENVIRONMENTAL 


The environment in which abandonment takes place is of great 
importance ‘to the \manner “in, whichipitess, attempted. The 
effects of the environment are discussed in other paragraphs 
tne Cha Sa Sec.l Lo Ws Thesspurpose of thie *paragrapn 18° tos set 
out the, environmental, condi tionsiiwhieh fmustebe. catered, for 


by abandonment systems. 


In providing environmental criteria for abandonment and 
survival systems, several approaches to the use of 
statistical environmental data are possible. To use the 100 
year extreme values jis sensible for design criteria for 
installations. .which pamey intended). to bel subjece (%to vany 
environmental conditions for prolonged periods. However it 
would attemptyyto gset>.a level “of preparedness (which ts 
unreasonably demanding when seeking to guard against the 
worst effects of an event which all the efforts of designers 
and operators seek to avoid ever happening. For reference 
purposes, however, the 100 year extreme events are contained 
in Appendix B. Good data.are available for,meéean values,of 
environmental conditions and these are shown in Appendix C 
for reference purposes. Howeverpishere agaiun,Watihte, use fort 
these values as criteria for abandonment and survival 
systems would not be suitable because, by definition, there 
is a. 502% ,chanee thatisau vemergency, Awould occurs yin, VOrse 


conditions. 


To provide realistic and practical criteria, the environ- 
mental conditions used in this report represent historical 
records* ne typical severe storm conditions season by 
Season. They are contained in full in Appendix 4. The 
maximum wave heights are derived from |) tea times the 


historical significant wave height figures. 


*Note the principal sources of these records are computer 


tapes of marine meteorological observations for the North 
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Aclantic “Call observatieos, to ©1930). jmererological reports 
from drilling rigs off the Canadian East Coast 1980-83; US 
Navy “Marine Climatic VUAtlas “Of, Che WoredeVo1. ob, iD ae 


Unpublished paper by W Raina WWEerenore Environmental 
Hazards =, ido. 


In Appendices A, B and C data are listed for 14 geographical 
areas. These are shown in figure 2 below. They have been 
chosen as representing areas with similar climatological 
qonditVans ana with Similar types of dridiineg acriyity. The 


seasons shown are defined as: 


Summer Tune. = TAU ews t 

Autumn - September - November 
winter - December - tarch 
pti ng — Apol — May 


Weather Factors 

The mainirweaibher Cfactors which affect |abandonment are 
wind, wave height, alr temperature, icing and fog. All 
ofethese except icing are addressed ilngtable 1 below, 
hich sets out “biocks "of similar typical severe, storm 
conditions linked geographically and seasonally. It 
should be fovea ‘that "tney do onot, for ‘tie (Tessa gs 
expressed above, represent the extreme conditions 
possible. It. chould @lso be noted that some areas are 
excluded due “to>ice, cover, which prevents varii tine 


operations of the type under review. 
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| 
| BLOCK | TYPICAL SEVERE STORM CONDITIONS | SEASONS/AREAS 


A | Max wind 50-60 knots Spriggs tas 


| Max wave height 6-10m | Summer 1-4 
Minsaie tempii=2> “to/-+5°¢ | 
Ceiling 300' or vis 5 mile for under 30% | 


| Max wind 50-60 knots Summer 5-14 


| | Max wave height 6-10m Autumn 9-14 
Min air temp +1° to +11°C 
Geilinga, 300%.or vis. mile 15-457 | 


Max wind 50-65 knots 
| Max wave height 14m 
| Min air temp +1° to +2°C | 
| Ceiling 300" or vis 4 mile 25-304 


Spring 6, 
Autumn 6, 


NN 
Cc © 


Max wind 60-70 knots 


| Winter 6,7,8, 
| Max wave height 12-17m 

| 

| 


Swe slsy 


Min air temp -4°C - 8°C 
Ceiling 300' or vis 4 mile 20-30% 


E Max wind 55-70 knots Winter 10, 
| Max wave height 7-9m | ae’ 


| Min air temp -7° to -20°C | 
Ceiling 300' or vis 4 mile 15-30% | 


Table 1. Typical Severe Storm Conditions > 


In broad terms, severe storms conditions vary 
area between the following limits: 

— Max: wind?5s0™aaz0 kts 

-« Mat wave heitoatrt "6s7 17m 

- Min atrvtemperature.-20° sa+11*C 

= Cloud ceiling less than 300' or visibility 


TS =A452 of the time. 
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F nvironmental Areas OFF Eastern Canada Figure 2 


Icing of structures and equipment can add considerable 
problems to abandonment of unit sya ppaneLcubarnly, MODUs 
and supply vessels. Theseticwdence Ob Fteing LLkely” in 
typical severe storms in the areas shown, in, Figure 2 is 


forecast in Table 2 below. 


AREAS | LCE “FORMAT LON | SEASON 


aes Licht | Summer 
(severe sea ice cover Spring, 
Autumn and Winter) | 


34 CKoacast onal. biignic Autumn - 
“(severe "sea Uce cover spring | | 
Weeands wliters | | 


5 Nil 
| | (severe sea ice cover Spring (ws | 
and Winter) | | 


Occasional 
| Occastonalatizghtpin gales... severe. fo | Winter 
very severe in storms 


Likely 
Likely invgales; severe tCorvery 
severe in storms 


Moderate to severe in gales, very 
severe in storms 


Occasional light in gales, moderate 
to severe in storms 


TABLE"2 OCCURRENCE! OF® TGCEX FORMATION 


Table 2? shows. that ‘some icing can ‘be expected Aduring 
severe storms in the course of the year in all areas 
except, Area 5S, fhouen this. area. sult fens .aevere. cee ioe 


caver in Spning andeWinter. 


Two other environmental factors can also artece 
abandonment. These are fire and gas cloud, which may 


stem from the cause of the need to abandon. 
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Fire 


Several aspects of fire must be taken into account when 


considering abandonment systems. 


Ail MUDUs “are designed to Prare Ore Tee. GuUreng 
well-testing. The radiant heat from flares is not 
insignificant and must be taken into account when 


designing and siting abandonment systems. 


Loss of well control (blow-out) resulting in escape of 
ofl or ¢as into the local. atmosphere as. one Of Lue 
potential causes of a need to abandon a MODU referred 
to in Section 3. Such accidents occurred on thirteen 
occasions in MODUs during the period 1968 to June 
1982! and must therefore be looked upon as a real 
risk. When this does occur, a high risk of combustion 
exists and, though attempts would of course be made to 
avoid the use of abandonment systems affected by the 
resulting fire, other factors, such as damage or wind 


and sea conditions may necessitate their use. 


Though fire resulting from blow-ovte, ws Dikeiy --to7 ike 
the most catastrophic form of offshore fire, fires in 
equipment, started in a variety of ways from welding to 
electrical faults, can. and do (occur< Precautions to 
avoid spread of such fires Co abandonment areas and 
their effect on abandonment systems are necessary. 


This applies to both MODUs and supply ships. 


Helicopter fires, if they occur, are likely to spread 
quickly and not all abandonment systems should be 
subject to,their effects. However research has not 
revealed any cases of helicopter accidents offshore 


which have involved fire. 


In trials on lifeboats in Japan, it was assumed that 


the lifeboat would be subjected to fire on the sea 


Dida aire ‘ t 
EER Lae 


pete Wo am 


4.3 


surface at a temperature of 1000°C2. This temperature 
can reasonably be used as a basis for assessment of 


abandonment systems performance in any offshore fire. 


Gaswectoud 


LE) gaswescapesy from) a, well being drilled by a MODU 1 
presents two particular hazgaras. The first.16 the risk 
of combustion. The, second, isi.the, risk ,of “poisoning. or 


suffocation. 


Abandonment systems of MODUs must te seutrinsically 
safes Mit shouldsabe: iapedsible,ptor. sparks) or naked 
lights to be caused by, any items of equipment. Amongst 
likely sources of such hazard are internal combustion 
engine exhaust systems, electrical equipment and 
mechanical equipment where high levels sot frictions an 
be generated either in the normal course of operation 


or through improper operation. 


Supply ships and helicopters are most unlikely to be 
subject to this risk since they could and would be 
tingsitimucted. to stay clear, of hazardous conditions of 


this nature. 


PHYSIOLOGICAL 


tntroduc tiLon 


During abandonment, those abandoning. a, unit, must be 
protected from  Lmgury.. Thea tyvoes Jot. in jurys CO which 
they may be subjected will vary with the nature of the 
accident, the prevailing conditions and the type of 
abandonment system used. However, they can be 
addressed under three main headings and thie. is done. in 


the following paragraphs. 
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Cardiac 


Death soon follows cardiac arrest. ite ative, ethene fore: lof 
fundamental importance that abandonment systems safe- 
suarda i; those using them  Irom/) the causes, -of “cardiac 
arrest. In “Lhe context of the SttuatLlon vunder. review, 


these can be summarised as: 


= Sudden violent changes in temperature 

- Drop of body core temperature to about 28°C 
* Severe electrical shock 

— Extreme physical exertion in the unfit 

= Physical damage to the heart 


= Severe bodily injury. 


These in effect mean ‘that abandonment systems must 
ensure that their users are retained in an environment 
where extremes of temperature are avoided, they are 
protected from electrical shock, they are not required 
to over=~exert themselves physically and they are 
praotectede fLrongagbodciky pin jarny.: Thejtila'skty of these 
requirements is examined further in paragraph 4.3.4 


below. 


Extreme changes of temperature are possible during 
abandonment only if those involved move suddenly from 
one environment to another. Thekmoestclikesy: catse “of 
bhisete emtrywaho tretsearitseite Lf .thismMocerrsa -©°Cold 
Shock’ may resultjcwhichhistdeseribed intmore detail “in 
patagraphs 6. 2.3; In considering abandonment, it is 
enough to say that any abandonment system used offshore 
Canada must ensure that the area of the body coming 
into directercoatact whthe sed a@water is kept?*to, “an 
absolute minimun. Thus, if entering: the sea; peontie 
must be protected by survival suits. Ideally, suits 
should exclude water tbut: ifs they’ leak, they ‘must’ ‘not 
akYowsingress of wateneatt more than’ itive tres “per 


hour?>. 


Drop on body" cOre = Cemperatures ene ow Sou wshowld: be 
prevented during abandonment as confusion and dis- 
orientation, the initial symptoms of hypothermia, will 
be experienced at this temperature. See “figure 3 


below. 


METABOLISM (sHiverinc) 


SENSATION OF COLD 


CONFUSION 
DISORIENTATION SKIN EXTREMELY COLD TO TOUCH 


ae INTROVERSION 
eC SHIVERING REPLACED BY 
CARDIAC ARRHYTHMIAS PERSISTENT MUSCLE RIGIDITY 
32 PUPILS DILATED 
SEM CONSCIOUS 
TEMP C | 
———— UNCONSCIOUSNESS 


TENDON REFLEXES ABSENT 


———WENTRICULAR FIBRILLATION 
MUSCLE RIGIDITY ABOLISHED 


DEATH 
(FAILURE TG REVIVE) 


TIME 


FIGURE 3 CURVE REPRESENTING PHYSIOLOGICAL BEHAVIOUR 


DURING COLD WATER IMMERSION® 


Prevention of electrical shock is a fundamental design 
criterion: for®’tanyeyequipmentge noe ironly abandonment 
systems. However in abandonment systems this is made 
morel dit#icu bteaby therinecdmfor sthempgroogexist and be 
operated? Imp verywewer environments. One. «particular 
sourcmeeok @lectrical shoeksedsie thea: winchyawire of 
helicopters. Considierab lee charcespeofey static, elec= 
tricity? can werabulide fup do helicopters inhiches toe oot 
earthed first, can earth through a person touching the 
whAehaew reemo risetronl whit ey estandine. bon sade er Lor 


fivsting ineihewse az 


Extreme physical exertion is most unlikely to cause 
Sardine tarrest. df the heart, toeann good ‘condition and 


the body core temperature is normal. However, if 
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survivors suffer from some heart weakness or body core 
temperature is low it may do so and accordingly any 


need for such exertion should be avoided. 


Respiratory 


Unconsciousness and subsequent death will result from 
fablbure of) the erespiratony gsystenusom from pai ape rnson 
breathing toxic gases. in -the ,cqoutexty of, thessituation 
under review, failure of the respiratory system can 
result) of rom! ddrowmine.~ some tiforme] eof voresnscinjuny «or 


severe bodily injury. Injury is examined in paragraph 
4.3.4 below. 


3 
4 


Toxie) pases icant ipoblupesthe Theca environment after a 
pas blow—oute iow ealiMoDU: They are also generated by 


internal combustion engines (CO). 


Abandonment systems must cater for providing suitable 
breathing gases for their users in spite of these 


potential contaminants. 


Abandonment systems should also provide means to ensure 


that™u's'e rs arrwaysrare= kept free ofPwater tom prevent 


drowning. Iw tact Migowning = during- “abandonment? © is 
Did Ke Dyo eas py. defanmition, ‘abandonment! ends and 
‘strvivale“siscarre) when ® those *abandonine ja “unit Pare 


PiLear of Lt elther tin’ a” hbellcopter, £logting erare oT 
the sea. However it is possible that the abandonment 
system could, of itself, Introduce -the hazard of drown= 
ing during entry to. the water and this must = clearly ibe 
avoided. For example, an individual evacuating a MODU 
without some form of aidm'’to. ensure. his safe. transit 
from it into the water could well drown. Likewise, the 
means of abandoning helicopters and supply ships must 


take acecountetor thiten hazard. 
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Bodatyein jury 


ASSameGuectomede in» paragraphs, 4.3.2 and 473.5.) “above, 
severe® bodily injuries .can “eause™ cardiac -arnest; “or 
respiratory “calc uces they ean "alee lead to. permanent 


disability. 


Injuriéescan" arise from’ two main® causesves burniare) and 
violent impact or accelerations Pine hazard is 
discussed in paragraph 4.2.3 above. Violent impacts is 


caused by sudden’ changes “in Poheerebative velocities of 
people or their. Limbs “and, surrounding, objects. The 
objective in all abandonment systems must therefore be 
to. avoid “conditions “whien (lead (ta ViotlenG “npact, 207r 
unacceptable accelerations. The tolerance of the body 
toe suel facce lévarions. Gartes sewith thedir ‘edirectdon 
reLativel too Mit. The limits of acceleration are shown 


ia? Tattle S*peltowk 


| Limits used | 
| CRITERIA Repeated tests in design | 


Acceleration 


| @itime (sec) hogy Ome BS Ol2 ON2~-W5 
| 
| WitGx (eyeballsout) 16 2g 8 g inf 20 2 | 
| picpox slevyeballew in). |] 20.2 Pa hi) | 
+ Gy (side impact) | 108 6 g 10 g | 
+ Gz (eyeballs down) | 6% 4g 6\ 2 | 
ea 8S: aig [erietOrs | 


PABUEO. APHYSTOLOGICAL LIMITS TOVACCELERATIONS 
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4.4 


MECHANICAL 


Iintroductien 


Many mechanical factors must be considered in relation 
to the effectiveness of abandonment’ systems. The 
systems must take account of the possible condition of 
the unit being abandoned. This involves looking back 
to the possible causes of) the need to abandon as well 
a5. 2.0 the aes tensor, theyunit itself. These. -factors ‘are 


examined vin the following paragraphs « 


Ate btade of aU nic 


Structural or ballasting -failure can cause a MODU or 
Sippy ship 60 Vitake. soneanelés)s.ofy laste oF 4 ctr ime or 
combinations of the two. Helicopters, ater all. toesjome 


extent vinstaptle.am water. 


Ing considernin se sthe  ~behavioumedi pMODUs, it is necessary 
tO “LOOK Bbothw at destonw criterias and “the evidence. lor 
actual accidents. Ties eshabilligy eriteria tory send e 
submersible drilling .units,dlatd “down inewithe MODU ’ Code 
donot. provide gany, minimums angle jof list onvtrin which 
which, »must;>.~be. acceptable ehilst.gieciill tmetadnine? ia 
righting moment°, Each vessel will have different 


angles, depending upon the details of the design. 


A. weasonabiLe. prac Gical dndicathbongf nthe tsonreeofeangil es 
which semi-submersible drilling units may assume before 
capsize becomes inevitable can be obtained by examina- 
tion of. the results of *model tests and calculations 
carnihed,,out, since; the taAlexander |) ieoktiellband? diltsiag ters 
It, has.,been. deduced fromyaccounte + ofiethesaceident and 
by) model tests’ that,,Alexander I. Kielland. assumed «an 
angle,«with thei horizontalyiof Gly l%ewhen thes lez was 
severed. During the next twenty minutes while flooding 


of internal,spaces of the deck structure: occurred; this 


ink a 


is” Choughe ‘to have  ineteasged “to “abpour. 30 The 


vessel then capsized. 


tt. is Untikely "that practicaly and. contCboLtweun steps °f0 
abandon vessels whose decks were angled at over about 
4D Beton the horizontal could bewtaken-. selnougn Chids: is 
10° less than the angle at which Alexander L Kielland 
is tuiournt tawhave lost stabi lLtty. tercatme reasonpaeu Ly ye 
used as a target for the design of abandonment systems 


for semi-submersible MODUs. 


DEDiin ships, and "supply ships “are designed. to retain 
righting “monents ) up fo “Lists*-of 50" “andy evem,) 607, 
However "CO Carry Nout econtrolited. novementas priors sco 
abandonment when they were listing to these angles, 
particularly in the moderate to heavy seas which would 
Opten ine: Che «Cond LELonm wort the "east Coast (Of Canada. 
would be extremely difficult. Accordingly abandonment 
should occur before this angle of list has been reached 


and again 40° is considered reasonable. 


Jack-up MODUs can conceivably be expected to assume 
deck) angles of up "tor abpouc 40. Because accidents 
feading to stich cond tions can De VeEy  Varced Len ao 
impossible to be precise in this respect. However, for 
the same reasons) as applied’ to alt ther vessels, 66 
cover ‘greater angles’ "would be unnecessary while to 
choose a sualler angele” might not cover abl™ practican 
eventualities. Accordingly abandonment systems for 
jack-up MODUs should be designed to operate at | deck 
angles of up £0, 40° with the horpecourta lr 


AS stiown in Section 350.1, ‘heticopters Cloae lire 
horizontal “posittom eitier “uorclenc, of capstced. Pe 
Only. one .r.lotaticon bare “intletes on ditening, ner wereire 
or totors, engines “aud gear box at (the “top cf (ttre 
machine Will usually invert Lt7fully against the sinete 


bag buoyancy. When capsizing happens it takes between 
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1% and 8% seconds, thus giving no time for abandonment. 
Accordingly, in considering abandonment from heli- 
copters, it should be assumed that they are horizontal 
in eltbhemiprightsorceinvented, positions. liege eb a Geet 


case, they will soon be almost completely under water. 


Deck Hed ieht 


The height from which abandonment must take place will 
vary with the design and nature. of -tnewson.et. The 
following figures represent typical heights from which 


life saving craft are launched from existing vessels: 


za Supply sha.p ~~ J) retires 
= Dridl,»ship - 7, metres 
- Jac ksup .MoODU 3 metres, (ini transit ) 


- 20 metres (on site) 
- Semi=—submersible = 35 metres (Cin transit) 


“so. terres. (drill) ine) 


These-vheights,. provide .a. reasonable. indiestion, of tie 
likedy<distance, from), maing deck to. .seayiwevel, in weach 
type of vessel. Primary abandonment systems’ should 
cater for transporting those using them safely clear of 


the unit from this height above sea level. 


In helicooters, stheidd stance ,irem gthesxexi fn doors tosses 
sea) wid -be vatesemost.one metre butecould be beneath, the 


surface. 


In some circumstances it is possible that abandonment 
Wid. Occur, 2S cthemunit sinks obs trots, 2 Dot nii sac ‘sea 
level (ie, in. cases yoty severe .List). This: sshoul daibe 
taken into account where possible in primary 
abandonment systems and in what may be considered 
secondary systems which do not fu Pa all the 
requirements of primary systems bute nevertheless 


faiisiisl. thier fune tion. 
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Power Available 


In view "of the nature of ‘the incidents” which could ‘lead 
to- Stire*need "to abandon any unto, Lo ee very  possiore 
Chat ino, suurces: "Or electric aleghvyaurammuc 70) pleumat1¢ 
power will be available for abandonment systems from 
the unit's main supplies. Any such power supplies 
which are needed must therefore be provided without 


recourse to the unit's normal supplies. 


Obstructions 


Obstructions in the way of abandonment systems can take 
many forms. Iie @principLleyvwhicn Must ‘prevail te “tat 
lor -oUStructcLons Snould interfere, with tte” sate nC rans & 
of an abandonment system from the point of entry into 
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Obstructions to helicopters can be presented both while 
airborne and when they are on deck. In assessing the 
suitability of arrangements for abandonment by 
helicopter “ht “ts necessary to ensure that “no maats, 
qeriaia, Silacstathts sobaner booms, “Cnanes) “uaraaratis 
or eother “opstructions “endanger -the “helicopter, Of, “an 
winching procedures are to be used, those being 
winched. FUstve rior en. tit ees necessary to ensure that 
no" *protrustons ov the deck “such” as) pipes, = Vveuelacor 
Cowls "or “bollards can “obstruct a Telicopter as) Lt Lands 


or’ present a hazard to those being winched, 


In’ supply "silipe, deige “sutps wand “jackcUp. Nines en 
transit, “obstructions Can” be presented by tems | ‘ot 
cargo whien have shifted or Tll-stowed equipment iia tte 
vicinity of .avandonment "systems . Addittonally on 
Jack=Gp units’ in*transie, the derrick in its: ¢xidded or 
lewered -condition could (present, an’ obstruction. AG 
abandonment is carried out in rough weather, it is very 
posaivle Cheat erafe Launched into (the sea imay vstrike 


the hull unless means to prevent this are introduced. 
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In semi-submersible units, obstructions to abandonment 
systems leading to the sea can be found in columns, 
POULOONS Orpianchors cablescpm fete svececle is Uisting. or 
ia the abandonment Ctatt, is. swepteonta,chems by waves:. 
In yaddition,. where icratt may ,e&ftect abandonment , by 
floating, off the deck “as the sunit sinks, “obstructions 
cen be found in structural items) ia “their vicinity 
which have either been allowed to be present by bad 


design or have collapsed there due to damage. 


Obstructions can, take the form _of malfunctioning equip- 
ment. For example, the release mechanisms for falls on 
litepoats. Lhave “several times feiled ~to~ operate. wien 
required, tesulting in temporary or ‘compveteUlat lates (o. 
the abandonment system. In a detailed study of the 
operation of seven rigid abandonment erate (two 
Whittaker Capsules and five Harding Liteboats) jin, the 
Alexander L Kielland and Ocean Express. incidents in the 
North Sea and Gulf of Mexico respectively, unsuccessful 
operationy of ithe, telease, cearjewas. recorded. on four 
pecan tone Durines| abandonment, jby capsule of the 
Ekofask +-Alphas Platform gin the, North, Sea, pone, capsule 
Was, .reléased accidentally when wtill, hich ~aboves tie 
Sea ,, kidddnesthreespeople andaserniously im juring. threes 
more. This risk has therefore been very real and it is 
essential that whatever means of disengagement from the 
unit are adopted by the abandonment system, they should 
be reliable under all circumstances and as foolproof 


as possible. 


Obstructions may be presented by survival clothing. A 
too, bulky. survival, suit yoryintlatedyliftesiacketsor ait 
entrapped in a survival suit may prevent a man passing 
through, .an . opening. Buoyancy may prevent him from 


moving underwater to leave a submerged opening. 
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4.5. 


HUMAN FACTORS 


In this paragraph the factors affecting abandonment systems 
are exantned which are introduced \by the Fact that. they must 
cater for both saving and being operated by humans, with all 


their strengths and weaknesses. 
Numbers Onboard 


Abandonment systems must of course provide means of 
abandonment for all the people onboard the parent unit 
under any foreseeable conditions. This must take 
account of the fact that some abandonment system units 
may. not) be wwsable “for? jones) Of, Mone, (Ol Va aval Let yoo 
reasons. For example, fire may prevent people reaching 
them or damage may render them unserviceable. 

The «SOLAS! regulations, including), tne OMODU Code®, lay 
down Standards tor the level of redundancy "in, @i.6— 
saving appliances in ships which should form the basis 
for Vndividual ination Ss  Owny regulation. AL Ee Ee tit Ine 
Alexander L Kielland disaster, the Norwegian Commission 
of Enquiry recommended that there should be accommod- 
ation in- life boats for twice: the numberof» people as 
are--onboerd= "ar MODU at.vany) one. time. This exceeds the 
HOD Code whith sin’ esrect, requires accommodation in 
Fireboats for one and “a hall tines the number on poard 
or in. Life boats. and Titerarts 10r tuice -tne nhungver on 


Board. Canadian regulations demand the latter. 


Tt is conceivable -enat,. ":0r 4° Variety of reasons sic 
as weather-.conditions or limitations imposed by fire, 
the attitude of the: vessel iors conditions pat. thie ywertie 
two adjacent sides: of).any) jack-up or semi —supmersip le 


MODU cogld be unavailable as 4 site for abandonment. 
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In drillships it must be assumed that either one side 
or the complete forward, after or midships section 


cannot be used for abandonment. 


In supply ships and helicopters it must be assumed that 


one side is unavailable for abandonment. 


Some people onboard a unit being abandoned may have 
been, injured and, if,.s0,, may only ‘be moveable by 
Stretcher. There is no way of knowing how many injured 
there may be. However some form of precedent is set by 
the UK Department of Transport in its requirements for 
standby vessels. There.” ian [ts / requirements, for beds 
in standby vessels, it assumes that 104 of an instail- 
lation’s complement may be famed We—_can =-see Ko 
better precedent than this has been found and 
accordingly it is recommended that the arrangements for 
abandonment systems in MODUs should, in addition to 
following the philosophy described in this paragraph, 
eaver for all those vonbodrd st hewund tino budding sl Over 
whom are stretcher cases. TALS Gequimemant “1s anac. 
however, considered necessary for helicopters or supply 


ships. 


Response Time 


The time available to abandon a unit will always depend 
upon the nature of the cause of abandonment. In the 
Alexander L Kielland disaster there were about twenty 
minutes between the collapse of the column, which 
occurred with no Warping And thestotal (canes eo tit he 
unit. With Ocean Ranger there were indications that an 
emergency could be developing for some six hours before 
abandonment, o¢qurred and Uthe sunlit edi, Gis. cee 
another two. hours thereafter’. These considerations 
have been examined in Section 3 above and lead to the 
conclusion Chats provided warnings of impending 


emergency, are noticed and heeded, the minimum response 


tine available in a  MODU is Likely to be about twenty 
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\ longer. 
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Except) when precautionaryisevaciation, si. prudent. oa 


/sound maxim in maritime emergencies is to remain with 


/ the patent “unit: ontil tt ig inpractical to. do. .so0, -any 


longer. Accordingly, any abandonment system should be 


designed to stay onboard the parent unit as long as 


possible and operate effectively when the moment to 
abandon comes. Its operation can therefore be looked 
upon in two phases, first preparation and then 
operation. Both should be reduced to the- minimum 


period. The sum of the two when applied to the total 
unit complement, should not occupy more than twenty 


minutes for MODU systems. 


Supply ships may capsize very quickly. AGcording ly Ve 
such an occurrence appears possible, it is all the more 
important that preparation for abandonment should ‘be 
made early and operation of abandonment systems should 
be possible within thirty seconds. For other causes of 
abandonment however, preparation and abandonment may 


take up to twenty minutes. 


Helicopters which ditch) -also| “sprovide a few (minutes 
warning. A period of three minutes for preparation and 


abandonment should be available in most cases. 
Systems Operation 


When abandonment systems are needed, the circumstances 
will not be conducive to careful, measured actions by 
those involved. People will be frightened and in some 
cases injured. They may have to act ‘fasit. There could 
De panic. To) reduce’ the effects> of these “factors, Lt 
is essential that the number of actions required to 
Operate abandonment systems is kept to a minimum, that 


they should be as simple as possible and that the 
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possibility of misoperation of any equipment be, so far 
as possible, prevented. This applies to manual and 
automatic operations. The likely success of abandon- 
ment systems can be measured in terms of the complexity 
or their operation ples in other respects their 


Capabilities” are simitar,. 


Training 


No" matter” how simple” and” “foolproot, a system, Chose 
operating It ™must first “be tawght “what “they "need foldo. 


When” tear "and hurry are present they must know instinc- 


tively what to do. This can only be “achieved by good 
a a re el 


training under knowledgable mariners which not only 
explains What  to7do, Dutowhy, Le must be done. Ror (this 
training to remain effective, it must be repeated win 
some form from time to time *and must “include sutfriciene 


"practical ™éxperilence to” ensure tamrltaritcy. 


This factor plays .a very large part in the abandonment 


Or OLrst@ore Un ilce.. Abandonment systems, if properly 
designed, will “be “simple to operate (see paragraph 
ie. 75 Fe DO ee) re The training required will therefore not 


be extensive in academic terms but must ensure that 
those who may use them are fully familiar with the 
systems and their operation. Naturally, such training 
should not be undertaken in conditions, or a manner 


which puts trainees at risk. 


Communications 


In any emergency, the ability to pass relevant inform- 
ation. between «all® those? who need itr Gre. tow eonew. 
importance. Until individual abandonment systems are 
operated, control of abandonment is retained by the 
senior person on the unit. He must be able to con- 
municate with the person in charge of each abandonment 


unit to pass instructions and to receive information. 
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Once the unit has been operated and the abandonment 
crate te clear “of the parent unit, Me must, be possible 
for Lt “to communicate with other such units and with 
SAR -forces» frese latter communications are discussed 
Liew ec CO! . One However, the equipment used for each 


purpose could well be common. 


Because of the importance of such communications and 
because of the vulnerability of communications 
equipment in circumstances of abandonment, it is judged 
necessary to provide 1004 redundancy in communications 
arrangements. This need not entail simple duplication 
DUE could (tise \two ‘ditierent types of “communtes tion 


System. 


The stations which must be linked by abandonment system 
communications include all those positions invoived 


with the abandonment such as: 


- the parent unit control room 
= each abandonment point 
= eacW abpdudonmence cragt (Lf applicable) 


ws each TeceLving unit, Cit. applicable. 
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US National Transportation Safety Board Draie Marine 
AGeisdenteereportm “Capsizge and ~Sinkine: of: .the .US. Mobi re 
Vfishore Drilling Unit, Ocean Ranger off East Coast) of “Canada 
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CRITERIA FOR ABANDONHERT SYSTEMS 


INTRODUCTION 


im’ the “previous. Section theriactors which “atiece sbaadonnent 
of MODUs, supply ships and helicopters have been examined. 
in “this @oectiaon, whe yorntiteria “which must. pe srultiiied by 
abandonment systems to take account of these factors are set 
out. The capabilities of abandonment systems to match these 


Criteria are ussessed tin Section” & 


The ¢ettetlasgoantedn «Dost .cases, beyiegually. relevant, to 
abandonment of MODUs, supply ships and helicopters. Where 


special requirements exist,..these are highlighted. 


MECHANICAL 


Abandonment systems must meet the following mechanical 


requirements: 
Deck Angle 


To ensure safe! operation when asthe, deck yof ,.theyspareat 
MODisyor, supply ship is. angled op to. .40> “ftom the 


Horizontal. 


In the case of helicopters to ensure safe. operation 
wien’ .besjhelicopter s shloorna yay se hhord zontal 4 Bio eeedit her 


uprietvisiog dowerted + condition. 


Deck Height 


To ensure safe operation from height above water level 


of: 


™ Supply ships - 5 metres 
- Dail Lwwhdps ~sadenetres 
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= Jack-ups ~ 20 metres 

zs Semi-submersibles - 35 metres 

= Helicopters ~~ -Eome tres (voth aboves and below 
sea level) 

Secondary abandonment systems to be capable of 


operation at séa level. 


Power Supplies 


To Opetate safely without recourse to the patente Unit vs 
normal supplies of electric, hydraulic or pneumatic 
power. (NB: The use of external power sources (is 
acceptable for recovery of abandonment units after 


Preaetics (dri) s.)-, 
Obstructions 


of operation in emergency conditions 
without..danger-—of fouling: or being prevented from 
clearing the parent unit by any obstructions or equip- 
Went “Mma rrounrctroms . In the case of individual abandon- 
ment, care should be taken not to hinder the progress 
of ~ those” abandoning ' by “excessive bulk or’ inittfal 


buoyancy. 
Capacities 


To be capable of providing for the safe abandonment of 
aii “petple ouboard*the* parent unit “Cup? to L0e of whom 
may “be. on *stretchers*), “when two adjacent sides of a 
jack-up or semi-submersible MODU, one side or the 
complete for™ard, after or midships section of a'drili 
ship, or one side of a supply ship or helicopter are 


unavailable as a site for abandonment. 


*NB: The requirement for 10% of personnel in stretchers 
should be waived in the case of helicopters and supply 


ships. 
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Response Time 


Low pe BCapable,. in. Conjuncoion with soothers avaliap le 
abandonment units, of preparation and complete oper- 
ation; wp to abandonment to a4. position clear of , the 
parent unit, of all people onboard MODUs within periods 
of twenty minutes from the executive instruction to 


prepare to,abandon the unit. 


To be capable of ensuring complete abandonment of 
helicopters within three minutes of the instruction to 


prepare to abandon. 


To be capable of ensuring complete abandonment of 
Supply,ships. within twenty minutes of the instruction 
to prepare to abandon. lo bel capable, {by orimary sor 
secondary means) of ensuring safe abandonment in thirty 


seconds if preparation has already been made. 
Systems Operation 


To be designed to be operated by system users as simply 
as possible and to be mechanically as simple and foo 
proof as Drwe Elica Ly. commensurate with effective 


operation. 
Air Temperature 


To be capable of safe operation and protection of users 
in minimum air temperatures of -20°C. This requirement 
includes the provision Jof means to operate safely ji4 
conditions of severe icing of exposed areas and, when 


in -the. water. dn condittons of preck. toe. 


Wave Height 


To be capable of safe operation in conditions where 


maximum wave heights of up to'l7 metres exist. 
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PAPe eo Wind Speed 


To be capable of safe operation in wind speeds of up to 


PO eno. 


Di eats kee Vis tbr lit y 


Tosper capable or sate operation diezeromvesc voll ty. a i 
tales 


oy Py Airae ged Fire 


To be capable of safe operation and protection Ofy userd e, 
ae ES CR ae od a ee si 2 ee manana Bae, ae a 

formrshvore(perPods2in “areas! tot fire, with temperatures ‘ 

Pi 

of up to.~ 1, 000°C and “of operation at. anys time: s4n 

conditions of radiant heat from normal sources such as 

flares. This requirement does not apply to helicopter 

Systems. 

Additionally, persons proceeding to an abandonment 

point should have ‘protection to enable them to pass 

Cut ckLy through avrlagnm fire. 

see aa Oa) Gas 
Bow be capabe “of-tesare i operation “in! irrespirable or 
combustible gaseous environments. This requirement F 


does not apply to supply ships and helicopters. 

Jd.< Lo Accelerations 
To operate normally without subjecting users' bodies 
limbs” or “organs to positive or negative accelerations 
exceeding those shown in Table 3 in paragraph 4.3.4. 


5-3 OPERATIONAL AND ENVIRONMENTAL 


Abandonment systems must meet the following requirements: 
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Training 


Only to be operated by people who have received proper 
Lnenretica tL and practical LOS rucoren in their 
operation. Instruction and practice in their use should 
be given to all potential users. Systems to be designed 


to be capable of recovery after drill launching. 


Communications 


To provide at least two means of communication between 
abandonment systems and all positions involved with 


abandonment such as, “but wot limited to: 


= The parent unit control room 

= Each abandonment point 

- Each abandonment craft (if applicable) 
= Bach receiving unit (if applicable). 


Temperature Changes 


To prevent tapid and extreme changes’ of temperature 
being applied to the body surface of users. Ingress of 
water inside protective clothing should be avoided Vang 


should always be less than five litres per hour. 


Environmental Temperature 


To ensure that users are maintained in an environment 
such that their core temperature does not drop below 
360 C% The environment LES e1 should not exceed a 


temperature of 35°C. 


Electric Shock 


To prevent the application wf “electrical chatvzes tc 


users in such a way as to cause electric shock. 
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Extreme Physical Exertion 


Teavyotd the- need for extreme “physical exertion” by 


wSsers. 


Breathing Systems 


Toa sensure 'that'’a, isuttably "tespirable Vatmorpuere ss sis 
Hatntained tinder all circums Faneces? oud that. users 


airways are always kept free of water. 
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FACTORS AFFECTING SURVIVAL 

INTRODUCTION 

A number of factors must be considered in seeking to ensure 
that, having safely abandoned a unit, people are to survive 
until they, are brought -to safety. These may be included 
under the headings of: 


Physiological : These concern physical well being. 


Environmental : These concern external conditions having a 


direct bearing upon the, foreroing:. 


Human. >: The ability of the body to react in’ the west way (ro 


combat the conditions. 


Reseve Factors * How quickly can they be located and when 


they are located how will they be brought to safety. 


These factors must now been examined in order to be able to 
determine criteria to be applied to any system designed to 


enaple them to survive. 


PHYSIOLOGICAL 


Drowning 


Most deaths in the sea have occurred from drowning. 
The reason. ig, inability to avoid. inhaling water, 
normally through lack of buoyancy, waves breaking over 
the face or incapacitation due to cold. The last factor 
is very common in areas where the sea temperature is 


well below mean body temperature 


If a.man in. the water is to avoid drowning for longer 
than. brief. periods, even in temperate, calm water and 


in a conscious condition, he must be provided with 
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buoyancy tosekeap him afloatywithghis feces, welljelear of 


them wae Lb. 


In’ Tough iseasrstie need toltkeep i hisae facerrc eam of, the 
Water and totavoidrhimemhalings waves onitspray es <also 
fundamentall, ‘though *more! idifficultateo t achieve. Men 
dressed in survival suits and wearing life jackets have 
perished in rough seas because their eit 2S. S11 e 


equipment has not achieved this requirement.> 


If? iment aire -Junconscious 2 theemeed) bta.wwprevent }éthem 
inhaddneiiwater, lise as tlacaiweavasipevier dD Ek” avemrnore 
datedecult to achtiewvie as they are incapable of 
regulating their breathing to assist. It is therefore 
necessary ctomensure! tthatipetheitr faces idoemot® become 


immersed in water or spray. 


To? “achleve @tthese &requitrements, Ltt tes) Recemaary “co 
ensure that, under all conditions, survivors float on 
their backs, with their heads held up and with some 
sudtable formPiot? shiedidiytovwprotec&, thetry alrways. “com 


water and spray when they are in heavy seas. 


The means of achieving this objective should not rely 
on manual intervention by survivors as. they may well be 
unconscious, confused or for other reasons incapable of 
taking?Titihte, sient eaction: Ine @€xception. Co: Cits- Ler in 
helicoptersemhere the bulk of an inflated lite Jacket 
or “a MNOnReinriataole, Lite. “jserer > wore” Peewee me 
needs -set out above may prevent exit through escape 
doors. Only manually inflatable jackets should 


therefore be worn in helicopters. 


Hypothermia 


This Us a, -sub-jecteabout.which.a great deal: has: been 
learnt “sivueese the. Last war “when “scoces 088 mariners 


succumbed to the sea because their body temperature was 
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lowered beyond a critical level before they were 
Fescied, OF Detore “they "hau am ooporruntey Of Tresc us ity 
themselves. Hypothermia often leads to drowning 
ENLOUSN incapacitation which results “11 at inavility "to 
Make: the “etrort to "=keep ones ‘head * out ot” *water’ "or 
spray. re re* undoubtedly "the -rreatest ~eneny” in "Cold 
water areas because it leads either to death in its own 


Fight or’ tordrowning tnrougn incapaci taciron. 


37°C is taken as the normal body core temperature. py a 
tite. "tals 2° °C °° fo” 35° Ors “nan “willl seein —sLomepbec ome 
incapacitated. He will become confused and disorient- 
ated. This state will become progressively worse as 


Wis -Cemperacure drops Turther, until sto Cone wilt oe 


semi-conscious. Shivering will be replaced by muscle 
rigid i ty. . At 30°C" he Will “lose conscicUsunecs and at 
Co OaVeEnUricGiulatienl DEL tiation wild wore un. He may well 


not recover beyond Chis -*pointe (see Figure 3 in 


paragraph yr ae2 ye 


Any man Immersed in water will eventually die of hypo- 
thermia, no matter how well he is protected, but the 
time taken for him to die would depend on the 


following: 2 


- Water temperature 
= TurbubLence of the water 


= Wind speed 


It would also depend to some degree upon the following 


personal factors: 


- His mass to surface’ atea ratio 
- The amount of sub-cutaneous fat 
= His physical fitness 


= His general mental state 
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Considering: ~water goff Labour. eC a! RE lee ptinan Saved rine 
ordinaryitaqhothes were toaeberadimmermsediiniibrt his” body 
core temperature would drop by about 2 C°® for each hour 
immersed. ‘If he was wearing a leaky immersion suit 
this drop in core temperature would be reduced to about 
le Coupe t.hounm  Tmmensed. If he was wearing a sound 
Water-tight» survd vady sudbteuthe, dropein core, temperature 
would. be..~reducedsgtio ,aboantysO.57C" Hoeraihown iamereeds. 
These figures are approximate but would apply for the 
First..few hours,only withsany) reliability. Beyond that 


PoLos Ue tle bs known ea 


To reduce the water temperature to -1.8°C would make 
little ditference See with the difference brought 
about by the personal factors mentioned above in view 
of the very, bic ediffierentiak tin bthe Uti rstattinstance 
hetween, 37°C, «mornmal.icore,yitemperatuney and: shad oF 


-1.8°C (water temperature). 


Since a man immersed in very cold water will lose body 
heat... no matteradhow aweliuegheyvuis® iprotected, La tig 
necessary to decide upon how long he could reasonably 
be expected to be in the water before being picked up, 
and then match personal immersion protection with this 
period. Le,~must«¢@iso pbe. bomnegdnhmind¢ thatem mnanhcan 
also, become .hypothermic ywinla drye environmen ten fori t cia 
sufficiently Olid. Therefore all people must be 


thermally protected when exposed to low temperatures. 


It can be assumed that there are two alternatives for 
recovering people from the water in an area where there 
are. no fixed platftiorms)and sthereforeeno ftacilitries* tor 
an offshore based helicopter. These alternatives are 
either shore based winch-equipped helicopters with 
trained. qwinchmen  a@ndsscréew), ortirescue -Doat yequipped 


rescue vessels with appropriately trained crews. 
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In a busy offshore area without fixed platforms it may 
bier -ithate ddoating- tacdi pttes; forga helicopter base may 
be ~teasibwlie but — for the: spurpos. on this, study the 


chances of this happening are discounted. 


Turning first to helicopters, it should take a maximum 
of tone thounrto.tfit.a winch and be airborne, provided 
there is always a duty crew on standby (British Airways 
Helicopters on SAR contract in North Sea averaged 
Pirtees eae Se as Assuming that all offshore units 
are served by helicopters, it may take a maximum of 
Ghise Gralh Onis 0, oibh¥ aot Oye Clie. eres and rescue a full 
complement of survivors though it would hopefully take 
essa ‘Therefore -sumvivons prescued by helicopter should 


be rescued within four hours. 


If a survivor is to be rescued by boat or rescue ship, 
the means available will probably limit the rate of 
recovery of people from the. .waterwto,. about, one every 
fouretonfdvye,minutes, per pick-up boat. This estimate 
is based upon allowances for location, approach and 
recovery of individual survivors by pick-up boats, 
supplemented by recovery of survivors direct to rescue 
ships. Ttwalsoetakes account ,ofs,initial reaction time- 
Clearly it can only represent a rough estimate on which 
to base assumptions but, as such, indicates that to 
rescue fifty survivors would take of the order of four 
hours with one pick-up boat and several trained crews. 
This could be improved upon in direct proportion to 
pick-ups boats available. It is to be hoped that fewer 
people than this would be. dn the sea as -the intention 
would. bento. abandon units by helicopter or lifeboat but 
precedent suggests that such numbers should not be 


discounted. 


These two rough estimates indicate that an objective of 


ensuring that survivors are kept alive in the sea for 
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at tbeasitts four vhours cshowld tie macder 


As noted above if a man's core temperature drops from 
ASEMAWA off FRI Tot2e5 ce NSSewieebesin | tol become 
incapacitated. It is therefore recommended that the 
objective of thermal protective clothing should be to 
keep his core temperature above 35°C after four hours 
im his C. water.) nat de inotviec wc whale by Ore, we irad 
2¢n  inasahag panes Thisews ‘inianteideslet sttuation 
assunime @ihatpthet means tof iprotecitiow.-lbs at nandsiftise 


man ghast fuinmeaetatp wt tievtdod and ie re.Les,. 


It is further recommended that a second line of protec- 
Edonme shoul ds .pDetto fica "Lhrows away’ “type whieh Gould "Pe 
storedGat convenient points over the’ rig for personnel 
Whi could not, dom pramnary thermal “protection vetornan se. 
and which would keep a wearer's core temperature above 
33°C..over aiperlod of four hours.) This would meam that 
alt houphPihe would nottbe sin. as’ *so0d'f icondtition’, as *tire 
Man ‘wearing the primary’ type ‘of protection; his *chances 


On ssurnvi walk"aresstiLil ireasonabie: 


It cannot be stressed too strongly that, no matter what 
protection mem tin “tte water? haveysstihe Wonger teney 
réemadmihin? otite. waiterhhethe? ess® L¥vély A will be® there 
survival. Therefore every effort should be made to 


recover people from the water as quickly as possible. 


Colds Shock 


Sudden immersion of the body in very cold water induces 
asucondttton? kmownmtas Saold \stoclk®, This sudden shock 
nay cause) Wwentricul ae fib ation taind/Or ano neror ied 
breathing (that is extremely rapid gasps and consequent 
hyperventilation). Thes ewan Srestlet inv deatheotron 


drowning. The’ *condittiou "ean be avoided if the body is 


7 em a 7 al 
ay’ | aan pee siete 


ast ga f 


<4 4 * oD . ~ 
Sat : i ? on 7 o£ be taf 
7] : | —_ Pes iv eel 
an ® ™ : - ' ; 
; aoa) death v t% od v2 hae © Te eveda: heven> v2 
; 7 An sa oe 
* « i * ? ia a 7 
ae Pha A “DPSS - oa ae bres ete 
y 4 » 4 ee } a = ‘3 z/ 37 , bated tpaeeda 
; 4 
Pe | ey = Ps 11.4 Io’ @¥ 
. y : 
; YI2ep,einss -sFoOs- BE 
4 * + : 7 
i : i f Yo Pay 
2 Lie ee) gd iti 2 
iP 
aa ae an) -JaNT: an 
, , 
- 7° 32. Poe 3 Miz % 
t : it 
1B ’ , 4" se yTus 
2 S ~~? ad - : , = aa oP? =! r =~ ap - weet, ah “ 
é a 
4%) _ > 
Lona i J / 
4 ‘ ( 
s erg ¢ 
‘ 
4 Ps 
. ; r3 f 
; , 4y Ie. 
mal ies 
G HRS eT i 
hit 
' 4 ¥, if 
“ P E fs ve é 
P i io 
i 14 , 
2 
fl 
3 > . 4a Se 
a , rt. 
. ie 


loo Yuew at ebod eta Io ape evened anit ei 


Oe ae -'toode blest ee sucud hoes din oie 


be itocyisgnoanu % V\bos aos sal TIIGLE Méelesias 


rey enoos BALE Eqessa/bL gas (Jens 


tine. ae a 
P 


Wa 


sivast 


“ 

cr 

a 

- 

=. 

—_ 
a: 
mJ é 

_ - : 
, 

Fi: 


introduced to the extreme cold more slowly and prefer- 
ably kept dry. Accordingly, thermal protection for 
persons likely to enter .very cold water should be 
designed to keep the body dry or at least slow the 
ingress) .0f scold) watet, to. Less thane tives ai tted pet 
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Eee ze Cold injuries 


The freezing point of tissue fluid is about -0.55°C. 
The itreezinegs poine of (skin, 2s about =i Joao. Permanent 
gold injunues as)a result of freezing Ui rost bite) wits 
occir if extremities (Cor jany skinelared)s/ate. “ere 
exposed and subjected to immersion in water below these 
temperatures. for more than a very short time, say a few 


minutes~. 


Non= = Teezing Code es 


If extremities are immersed for long periods in water, 
even if. it is well above the freezing point of skin, 
64%. as, ,bigh as 15°C, non-freezing cold, injurtes jean 
occuTs Affected limbs will suffer pain and discomfort 
by relatively minor changes of temperature thereafter. 
There is no Known, cure. This condition was known as 
'Trenah. foot". Jin ,- the ¢.1914/1 8° war. and. there, were 
occurrences of it again amongst servicemen serving in 


the Falklands campaign in 19823. 
Cold Incapacitation 


If extremities, Pantie Uva r iy hands, are immersed 
unprotected in water of 5°C or below, the fingers will 
become unusable in as little as three or four minutes. 
The rapidity with which this occurs, becomes Jesse with 
higher water temperatures up to about 20°C when the 


ettect will inne pe noticed>. 
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Tre trequirenents for nutrition ot survevors are well 
covered by IMO" @uidance ‘on “lite saving in Cuapter irl 
of the ‘International Conference on the Safety of Life 
ate sed. For) tndividual people -in (‘tie cea oft) Eastera 
Canada, ‘protected only’ by Survival suits? and <wio are 
notesoon “rescued: (within Four? hours = See para 6.2. 2), 
death is likely to occur for other reasons before lack 


of nutrition becomes a problen. 


Air Breathed 


SUrvivors Must of “course be abe ‘to breath’ normal fresh 
air. irrespective of conditions. around them. If abpandon— 
mere “has tCesaL_ted <@rom a "Dlow-out> 7 Wii “COlsequere 
Telease of geass ‘he “environment “could ‘conceivably ve 
polluted, though it rs nishly provable that =wilodr oc 
fire’ would disperse the gas. Only the hydrogen 
sulphide content of most hydrocarbon gases is toxic 
though the gases themselves, if concentrated, can cause 


Sirrtouciat Loa: 


Sea Sickness 


Sea sickness or motion sickness can be é@ncountered even 
Dr "one 1s Troatiny “freely, ~tnat Loo rote. ime a) "Owes soe 
other vessel. It can also of course be encountered 
quite badly cs alae) EVreb es ac , survival capsule or 


inflatable raft. 


Apart from being very demoralising, sea sickness is 
very weakening since’ ft not* only results in’ lose for 
valuable nutrition which is needed to both maintain 
body temperature and give energy when the time for 


Cescie comes so Rut it Malso Voses wWaludble poder tlt 


to 308 312 spake auieeee 
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6.2.10 


eproe Aage oh 


(see walso section 6.2.11). There is also the danger 

that. the’ floating ‘survivor, “especially toeincapaciteted 

Ehroucgh, cold; «may, <inhale, the, vonLtus pand site yitom ,that 
3 


Cra its 6 > ve 


Burns 


If the reason for ,abandonment is a, blow-out it, may, well 
be that the (sea. surface is. covered fof some discance 
round the rig with oil which may be burning. Survival 
systems may therefore have to transit this area in the 
initials stages, of. survival «though. imnfact.) thi saete,em 
many cases unlikely as the area of the oil slick will 
tends to. be down wind and/or tide of the: rie. Nonethe- 
less the possibility cannot be discounted and the same 
protections. iss.therefore.~inequirned,nsas,eis Ineeded shor 


abandonment. 


Body Finid Loses 


Bluid losG@sasea result ofsinmersion invveryecoid wake 
can, be @S,(ereatyas Onesand‘a,_halisors,evens two, litoes 
because ope overnns Cinulation of the kidneys and 
consequent urination. This fluid loss ts important 
because it means in effect that the volume of blood is 
reduced. Liga, mma Ls quickly, Liftediios om, then wa Geran 
aivetticalwendsitilon,, witieya, ‘reduced volume of “bloga 
there, may. be Iusetticient..circulating Jt lute torte aie nas 
vascular system. The upper part of his body - including 
hie. hearts =; will tbeustarved.of blood and ventricular 
fiibriddatiion will ooeuwr, This: will probably resuait if 
death. This has happened on a number of occasions; men 
who were conscious and appeared well have been winched 
up to a helicopter and been found to be dead on 


arrival?>. 
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ENVIRONMENTAL 


The environment in which survivors exist clearly plays an 
important part in” their “continued ” simviver. hie aoc ner 
paragraphs in this Section, the effect of the environment on 
the various factors affecting survival is discussed. The 
puicpose O& thie —~paragraph is to set owt 7Cire environmental 


conditions which must be catered for by survival systems. 


For the same reasons as were outlined in paragraph 4.2 
above, typical severe storm conditions are used to provide 


criteria €onnsar vival. 


Details of suchtenvirontmental conditions in 14 areas off the 
east coast-of Canada are contained in Appendix A. For ease 
Of wreferedncenp the! 14 “anease are ‘also shown: iin, Figure 2 in 


garagraph 4.2". 7. 


Same of ‘the factors which. most (affect “survival? ane. sea 
surface temperature, alm Stenmperature’, wind speed, wave 
height aud “‘visloriity.. “Brocks* -of similar = typical tsevere 
storm conditions linked geographically and seasonally are 


shown in Table 4 below. 


In broad terms, typical severe storm conditions vary between 


the following! Limits)’ area \by).area: 


= Max wind speed Tipit — 0. knots 

+ Max wave height ° 6 - 1/7 metres 

- Min Air temp ae 2087 +11°C 

- Min Sea temp i. a Cire ee 

- Vislola.i ty * Less, thane & mile .or GlOUR Belling plese 


than 300 feet 102-457 cf the ting. 


Another factor which can affect the recovery of survivors 
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from life saving craft is the duration of pales vor storms. 
These are summarised in Table 5 below. Gales are winds from 
34 to 47 knots, significant wave height 9 metres; and storms 


are winds and wave heights above these figures. 


BLOCK | TYPICAL SEVERE STORM CONDITIONS | SEASONS/AREAS 


Max wind 50-60 kts 
Max wave height 6-10m | 
| Min air temp -2° - +5°C | 
Sea temp-1.8° - +6°C | 

| 

| 


Spring: 9-14 | 
Summer 1-4 | 
| 
| 


| |" Ceiling 300" vis smile for 
j} under 304 


| Max wind 50-60kts | Summer 5-14 | 
| Max wave height 6-10m | 

[ Minsait, tempos bli | | 
iweseartenpr ray tis | | 
| | 


Ceiling 300' vis  & mile 15-45% 


wind 50-65. kts 
Max wave height 14m 


| : Spring 6, 
| "Nin aie temp +l = rec | 

| | 

| | 


Autumn 6, 


a i | 
~~ 


Sea temp +5° - +10°C 


Ceiling 300' vis 4 mile 25-30% 


Max wind 60-70kts 

Max wave height 12-1/7m 
Min air temp -8°C - -4°C 
Sea temp -1.8° - +4°C 
Ceiling, 300 aie eo 20=307 


Winter o> / Je" 
OF Leis 


eS ES 


Max wind 55-70kts 

Max wave height 7-9m 

Min air temp -7° - -20°C 

| Sea temp -1.8° - +4°C 

Ceiling 300' vis 4 mile 15-30% 


Winter, 9710544] 
Listes as a 


Table 4 ENVIRONMENTAL 'BLOCKS' - SURVIVAL® 
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SEASON 


| 
TYPICAL [> TYPICAL | 

AREAS | STORM DURATION | GALE DURATION | 
(HOURS) | (HOURS) | 


Sica Spring 
9,12 
PO Sls, w3 Te 


Summer 


D4 Autumn 
FAVOR 134 
14 


Winter 


Table 5 TYPICAL GALE AND STORM DURATION ‘ 


In more general terms, in typical severe storms, gale force 
winds can last for between 12 and 46 hours and storm. force 
winds “vand 24,9 hourszadependingiyomrrhe area in whieh iiney 


OCiC UT Natumally, seas inremadmeirough fordonger) periods. 


Tee, cin at Lleast-one of tts: various forms, sttecte a1 areca 


at some time during the year. Le. wil bes noted) (that ie 
details are’ given in the table) 6 for iapeas y= Wo Mii re pe ae 
and wintereand 1 - 2 in autumn. This. is because of ite cover 


being such as to prevent drilling using conventional MODUs. 
Sea ice is possible beyond these periods and areas. In 
additions stcesberescansmifectecurvival andietcingesovere of 
gimeviyval: craft)rcan be expected at some “sitages) of the year 


mand mist) herefore ‘bie considered aviactor in’ survival. Ice 
conditions are summarised in Table 6 below. 
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6.4.1 


'Variable' icing indicates variations from light in gales to 
very severe in storms. The table: Shows theo, “in: general 
terms, icing can be expected during severe storms 1 Tis Ook: 
areas in winter and in some areas at other seasons. Ice 
bergs,.are possible and sea ice ‘can. be expected at some 


Seasons of the year in all areas except 13 and 14. 


| | 
| AREAS | ICING j. ICE BERGS | .SEA ICE | SEASON | 


6,758, |,0ceasional | , Likely Possible 

9,12 | Likely | - | Light | 

LO iL eros = hinlikely | = | ae 
| | 
ets: | Light { Yes | Yes { Summer | 
|. 3,4 | - | Yes | Likely | | 
tie © be | Yes | possible | 
ne | Poss/likely| - | | 


| 

jon a4 [fOccMitgiL- S|! eyes | Yes(late) | Autumn | 
Riss) le | Possible | = | | 
| 10 fe {| Possible | | | 


Variable Possible Possible 

Variable Possible | Possible 
10,11 Variable pe Casi ble l euutkely 

Variable ce Possible 


Variable 


6 


Table 6 ICE OCCURRENCE 


Note: Severe sea ice cover affects Areas 1 and 2 in Spring, 
Auhumn and Winter and in Areas “3, 4 “and S> “im” Spring “aug 


Winter. 


HUMAN 


Ergonomics 


Ergonomics is ‘the study of the mental and physical 
capacities of persons in relation to demands made upon 
them by various kinds of work" (as defined in the 1976 
edition of Longman's Modern English Dictionary). 
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It has frequently been demonstrated that a man's mental 


starter dis ver vuimporeantaet herit = eto goewrwiyen He must 


wantheto survive -and smust) ibe .reasomablyscontiident that 


gurvival. is. possible: This) mental istate Ls very. much 
tdedadup aith shes ephysical astates The mental and 
physicals capacity of a man in a sound, lifeboat: would, be 
mich ?)eneatetiathanvyea man in “aypsound) ,survayal euit 
floating dawcabcoods wosturey iin (the sean They would 
probably. both. bep seas tckp sand pc odldjpbu ty pehes mane in the 
survavakhsesudt) wouldy probablyy give mipthepestrugeie to 


live) much more xvquickly than ithe pman sim the eliteboat). 


Converselysaymanvinwa survival jsystem) whogds, probably 
very frightened and also probably very cold must not be 
pivem tasks to carry out beyond his mental and physical 
PAPAL ties vin woah os tace. Thinking must be reduced 
HOusa iminimum. and ujobs must. take, into, yaccounti, cold 
fingers which are ‘all thumbs'. Great. dexterity wilt 


not be possible. 


Training 


ia teteabealute Ly) imo .tset ¢iving” \accman “Piret elacs 
survival equipment if he is not trained in its use. In 


the Alexander L Kielland disaster only eight + persons 


putacon, survival -eubts-. Of. these dfouwrm dbed ande tour 
survived. Of .the four who, survived three, wore ,sults 
not —«properly«zipped ae A man who has been taught 


thes princi ple, of a.survyivyal. suit, Wil eip Lteup, «even 
Hhough bitihage, water,,imyity wo, preyene ciltculations..o2% 
the water. Men. musty be, taughtynet onlyshows taoperate 
their equipment during abandonment but also during the 
survival phase. They must be taught how to survive 


including the basic principles of survival. 
Communications 
Communications between survivors play an important part 


imeec he: clhanceswor ultimate rescue. Communications with 


rescuers are discussed in the following paragraph. 
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The most important purpose of communications between 
survivors is to ensure that they try and remain closely 
bunched (soe thats twhen (rescuetechomes? delays*will not 
occur due to the distance between then. This applies 
to individual survivors and to survivors in survival 
craft. Means must be available for individual survivors 
to otalttacth) | ithemselveg i ones tohethée fatext),* chouwglisg pre= 
cautions must be taken to avoid the lighter survivors 
being dragged through breaking waves unnecessarily by 
thepPre heavier’ fe ltow }eurvivoers. Means must also be 
availablé for® survivors’ in? ditterent® survival’ craft* to 
remain in contact with one another and so co-ordinate 
their Ari on'ss These can be the same communications 
arrangements as are used for communications with SAR 


Loves. 


These arrangements will, in addition to aiding rescue, 


help to maintain morale amongst survivors. 


RESCUE 


Communications 


thetany “rescte operat tfow it**is necessary ror * wa wy 
reasons not only for the survivors to be able to speak 
to their rescuers and vice versa but also for the 
rescuers to be able to talk to each other. rt was" only 
after much discussion between international parties and 
the authorities in the North Sea area that approval was 
given for offshore rescue vessels to carry an aero~ 
nautical VHF frequency. This has now come about = there 
is°’ no abuse and ‘ships ‘and* helicopters can now work 
together properly instead of attempting to make visual 
Stsnale!’ Cotrdinetion* of effort sy abcentral controLiter 
is vitally important. Tt ist iso? imporcare “from points 
of’ view not > only of * Vece'ting *“sirvivors” but *aleso 40 


establishing priorirttres , that a dialogue between 
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wescueds, and resciter can, be carried. ots For example, 
Lf.a lpieboat, has cin (it a sbadiy Stn tiredscmat. Ge only 
would..tt.be -laportantl to wonceneyaGe fon eresciwinig) that 
lifeboats but ity wouldg be snecessany tepgigdiver Ehe cotners 


in the boat medical advice. 


Another point ,.ofj course is» thatestheres lay inothing Slike 
other human contact tin these scircumstances to tmprove 
morale. It has frequently been commented that many 
people wwho ghave  survinvedsszuneid  shelboe is vevidently ak 
hand Nave then apparently reduced their arc Onts. Go. .y © 
and so perished before final rescue. The uoahances of 
this happening can be reduced if good communication is 


possible between survivors and rescuers. 
Location 


Particularchy icia! a cold (water area, (where there tse 
definite Line é on survival time in the water 
irrespective of .pratectilon rit wis) imporkanth joo (neste 
survivors as quickly as possible. It must. be possible 
to, locate, them quickly, .in ,anys climatie,conditions pwhich 
may be encountered. LU gisavinteresitidne te note rthat 
durine the..Ocean. .—Ranger disaster, helicopter, pilots 
Stated that “at night the ‘small Jignts bLeteds ios tire 
lifejackets were easy to, see »,in;»the water but, with the 
onset. of daylight this, became more; di fifiicultscyWith fall 
davyiieht and the sea conditions prevailing at the time 
it was almost inpossible to. see the lifejackets’. 

A ship master stated that the fluorescent tape which was 
attached to the lifejackets was highly visible at night 


when illuminated by a searchlight®. 


Means of locating individuals and- groups of survivors 
in the water from rescue vessels are essential. They 
must be capable of assisting location in daylight -and 
datenegs in heavy spray, waves of up to, ]/ metres or 


fog. 
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Transfer 


Havine «got to the point where (help ie sat hand We yas 
important to ensure that the actual transfer to Bare Ey. 
be it: from the water or from a life saving appliance, 
lignvas phazatdesivece ag .pogeib le. Lt. must also, be -barne 
in mind that a survivor may already be injured. Death 
as a result of lifting from the water must be avoided 
(gee 642510). The transfer of men from lifeboats must 


not end in death or even serious injury. 


Thee meansMotettransfer widi depend ilargely, supen on) fhe 
qaipabddiditiies @of~ tthe erescuegwessel. However, survival 
systems must be compatible with the transfer means 
which may be used. Inicparticqular aids) for, aecoveriue 


individual SULViVOrS from the water should be built 


Labroethedr esapr vi veld -suhtse 


It is most unlikely that transfer from rigid survival 
eraft’ or inflatable liferafts will be possible in gale 
or storm conditions. Such conditions may last for up 
wot 48s hours a¢sie@ + paragra phi «6 <3)):- Means should there- 
fore be available to safeguard survivors in such craft 


fore abewtieas Methatoperiods 


A means of passing a tow without hazarding the survival 
erat or those. inside. sit “is ean Amportant step in, thus 


adirection. 
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CRITERIA FOR SURVIVAL SYSTEMS 


INTRODUCTION 


Criteria for survival systems must take account of all the 
factors affecting survival discussed in Section 6. These 
criteria can then be used, in conjunction with the criteria 
for abandonment’ systems, a8 4 (Yare@stick Dr apainst which 
existing systems may be measured and to which future Systems 


can be designed. 


It must be borne in mind that all criteria must be applied 
to all cases, though in some instances the problem will be 
greater tnan in” ofners- For example, a man can become 
hypothermic in @ Liteboat if 4% Hse cold enough and therefore 


he must be protected as well as’the man in the water. 


PHYS LOLOGICAL 


Drowning 


Systems must prevent survivors inhaling water or spray 
under conditions of wind speeds up to 70 knots and wave 
heights to a maximum of 17 metres and including the 


situation where the survivor is unconscious. 


Hypothermia 


For the purpose of this paragraph a. fitted survival 
suit is defined as a primary survival systen. Primary 
Systems must be capable of maintaining survivors' core 
temperatures at 35°C or greater for a period of at 
least four hours when the survivor is immersed in sea 
water at -1.8°C° or for periods of at least four days 


Seige ae Soe 
PnTree-survervant craft. Second line survival suits should 


be capable of maintaining survivors' core temperatures 


at "33°C or greaper tora period of at least four hours 
when the survivor is immersed in sea water at -1.8°C. 
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Cold Shock 


Laree rateas ~ob ‘skin Must. Det  ,revenrLeoeeulom capa 
contact with cold water. Ingress of water into any 
form of body protection should be avoided and in any 
event (ust NOt pe” at "a Tate greater senamemn on ow Iaur es 


per hour. 


Poco oom hijymoLes Cirost. Dice) 


Tuesorder sto: avoid this. condi tion extreniives: shotld pe 
prevented. from dropping below -0.55 C ievenmior short 


periods. 
Non-=freezinge Cold¢vinyuries (Ctrene foot ) 


an “order to avoid this condition the surface of 
extremities should not be allowed to drop below 15°C 


for pertods greater than four hours. 
Cold Lncapacitation of Extremit tes 


Provided the) criterion: in J.26> apover 13 (met “thie. wee 


not be a problen. 
ALY breathed 


Any survival system should ensure the supply of 
respiraple air sufficient tor, alb.nenm carried erorac 
period of at least four days. This should take account 
Of "a need "fo" transit “areay “of "sas "or > Durning 01. wired 


close "tothe abandoned platform whitn? may “taker, up co 


ae — 


half an hour. 
ee 


Sea Sickness 


cupplies of “ant#esea sick drugs should “be readily 


available onieageeesystems which involve floating on the 
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water. {This should’ apply to) one man Systems, ie 
survival suits. Means should be available to take the 


drugs without. exposure. .of . body ..or »:limbs.. to. the 
a _ 


ee 


elements. Pie ae. ee 


_ 


eee 


Burns 


Any system ‘should ‘be able to afford protection to 
survivors. against fire in the event of Having to pags 
through burning. oll on the "sea surface, In-order. to 


reach safety. 
Body Fluid 


SUD PLCS au0G . Lysine ~Asopnessin oor, ..simi lar wudiri cen aie 
reduce stimulation of. the kidneys should be provided 
with survival systems, particularly Survival sudts . 
Means should be available to take the drug without 


exposure of body or limbs to the elements. 


Ergonomic 


All survival systems must be simple to operate. 
Simple, clear singsitructions, showld »be posited. No great 
dexterity gumust be necessary. Operation should be by 


hand rather than, finger. 


Training 


je eS is one of the most impottant. aspects of survival, 
Theoretical training must include an explanation of the 
physiology of cold water survival and a description of 
its. application. Practical training must) bes given) in 
the operation of systems. The person in charge of each 
survival unit . should havevrecetwed practical traimine 


in its operation gonaectte. 
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Communications 


Means should be avait lable tO <e'n Sunre-nOhiat wi adi whdwal 
SUuGVvichwo.rs can eberete tained cclosecsto: eachother and sethat 
SuUURVlsvio Gs in Surtvadev alvoc rarkit can tcomminmdtcat& rwi th sea ch 


other: 


RESCUE 


Communications 


Alb» survivals systems. <excep t,. d ndixdidara lk saevivial teukie 
must). hamey: the -jcapabili ty of wvolcde commune thon gwillth 
any would-be rescuers Om, appropri atecsoummanine and 


Zero-navutilcal trequencies. 


Location 


ADiv lite, (saving appliances “berthey) designed florsonre 


person or several, should be equipped with the 
Following: 
Live Visible means of detection at night not relying on 


another souree of light. 


oe Hichdyje reltlective. ‘materaa. . for acerets Tae negie 


detection. 


ate Au “audible stenal to* assist “location im tee Tits 
may beo “a * £82 signal “in “the case of 2. boat. oF 


capsule, Orta wiistle tn the cage of 2) man. 


4. A radio beacon, possibly using satellite communic-— 


ations. inn the: s case -of <survivors 10 the wetter 
this can’ be in, the uature of ane Eicating beacon 
per group. A> i radar transponder should be eon= 
sidered for  lLarge/untt systems, or for sroupeean 


the water a buoy mounted unit could be deployed. 
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Transfer 


All «survival. systems either must be capable of safely 
transferring YSstrvivorst! tte igrescue? i cratt sinitarsseaway 
without endangering the rest of the system or those in 
it,@tor *leheyomust béeescapabile toh Weinip thowadewil phot 
hazgardingsethed curv ive cendfiemorgthosetineteeeee: All 
systems which can carry stretcher cases should have a 


means of transferring them. 


All winching apparatus should be designed to lift a man 
either? “horizontally )or inthe ~foetalo pogittans, “This 
Yacter @ Sis easily achieved by passing a second lifting 
Stroop “behind ‘the Knees of .4 Survivor. Survival suits 


should be designed to incorporate such a system. 


8. ASSESSMENT OF ABANDONMENT/SURVIVAL SYSTEMS 


Lt) Chis. {section ‘the various existing» or planned -“systeus are 
described and compared with the criteria in sections 5 and 7. 
When there are shortcomings these are highlighted and where 
possible, suggestions are made for overcoming these shortcomings.- 
Where inability to provide satisfactory means for abandonment or 
survival results from environmental factors, the frequency of 
occurrence of the conditions offshore Eastern Canada exceeding 


those which would allow success are examined. 
The conclusions, are summarised in Tables 7 and 8 in section 9: 


8.1 EVACUATION BY HELICOPTER* 


BOD Geet b Helicopter landing on 


This means of abandonment may only be used on units 
having, either, a helicopter, deck, or wa large: flat Space 
With. sufficient wstrength, to accept a helicopter. This 
restricts units under consideration to those used for 


arte Pie et beee OD. Sea 


Evacuation by helicopter is normally the primary means 
OF, Evacuatton sior off shome  nndts. Only if this means 
is unavailable would abandonment by other means be 
attempted. [is greatest limitation, ag. will, be, seen 
below, is the response time required. Ln 860 fon 
6.2.2, the response times of helicopters in recovering 
Survivors were examined. The factots examined,.in that 
coptexst) are -equally.-appliceble ta “<chis. It was 
concluded that helicopters could be available at the 


site of the rescue within four hours. 


* Note: Tne “facts quoted) iin ‘thie’ section have, where other 
references are not given, been obtained in discussions 


with senior representatives of Bri¢cish Airways 


Helice@erers Limited. 
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The ‘ability of HéLiecopters To Mndertake rescue natar- 
ally depends upon their own characteristics. Range, 


speed and capacity are probably the most important. 


The first and last of these are currently best provided 
in the Chinook helicopter and, in the more remote’ areas 
Of Eastern’ *Catiadian waters; P this Mmay + be-8 the only 
machine capable of operating suitable evacuation 


Tact. cLeSs 


The capabilities of helicopters to undertake evacuation 
against? ties Criteria sét out in sections) 5 jand "/iarce 


examined below. 


Tn” ani @netceney) Ditch and roll of Z or 8° can be 
tolerated by conventional single main rotor 
helicopters, although: normal» operating limits) are’ 3°.to 
nee Thes Chinookets unusvak intthets: havwingitweegain 
rotors Whith ‘overidaphethearol] depott ictal bm aia mitgedsito 
Sr Allithough it can operate safely. at up to. 6° in emer- 
gencies. Pitch, however, deronly “Limited too 1s ice 


hornal® ope ratdonet butecanegoflpi to 20F Aimevantiemergency : 


There’ ds TMorlset MlimPmetosthe deckPangieuwat wha chisel — 
ecopters ‘can'"transfer” peoples Under ideal conditions, 
tt “is “possible ‘that’ 40% ewould) bet dcohievablet using man 
accepted! technique of! @ resitdmng sonnel?) 0m eimome® witeeis 
apainst’ the? deck while ‘maintatning? some Scontrol wath 
rotors: However this could by no means be guaranteed. 
TH stilts De® not possible» winching? tayedber ranrien mut 
but "this reduces the rate ‘of (transfer. See 8.1.2 


below. 


The height of the deck from which survivors are. being 


evacuated is not important. 


Helicopters operate independently of any external power 


supplies. 
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UbDStructicons: ~to nelicopters landing can atce ioe times 
of emergency. However, this should not’ normally occur. 


it it does, winching (see 851.2 Below) may, pe possith le, 


The”. numbera “which. can “be wevaciated.§ tum ror ehore 
installations depend upon the capacities of helicopters 
and the numbers of helicopters available. The 
emergency capacities of helicopters normally used 
OhT Shore. are as “tollows;, though they may have to be 


Lequced or Lone @ Liens. 


Bey ee2 ids = leg 
Super, Puma’ = 24 
SObe 44 
Chinook - 80+ 


jhe is* therefore” possibdie that ao single Chinook cor two 
S61ls could evacuate all the personnel from one MODU, 
though ((‘this.. would: naturally, edepend) (om Witany “coche, 


TaACctOr ss 


Helicopters cannot  Tfespond within’ the tCinew scales ger 
1 (Chet, Ci Ce Lt ol. It" wilt be aorced “from Sect roms. 
however, that in some cases several hours may elapse 
Booms + Lest Lia Catron yor alt emergency to final need for 
abandonment. In, “such cases there Tono douoc castes 
helicopter evacuation “is * superior to anything else 
knowna at present. SULVEVOLS ate Kepao diy. var 
relatively warn. Stretcher Cages Cal Ve carrier ay 
relative comfort aud. can. be vdeldvered direct to 


hospital. 


Lf: a problem occurs which seems Tikety to develon nie 
a major emergency, the evacuation by helicopter of all 
those not immediately involved may be prudent. As ells et 
case the limitations in response time from which shore 
based helicopters suffer may not be material. LE sonmby 


one helicopter is available and tt cannot accommodate 
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all those requiring evacuation, but there are other 
rigs in the area, it would be possible to ferry persons 
to those other rigs as a first step towards evacuation 
EO, (Sucre. For "“tiiis reason alone it 26 important to 
have refuelling facitieves on add offshore 


Pasta piat Lous: 


re) far as evacuees are concerned, evacuation by heli- 
copter réquires no special skills beyond those which 
they accept as a normal part of transfer between MODU 


aia= Giore. 


Helicopters “are “Capable “ot operating satisfactorily 
Within “the  ctlLeetia™ set tor aic* temperate . eee 


are properly equipped. 


The effect of wave height on helicopter operations is 


only manifest “through pitch and roll, discussed above. 


Maximum wind speed ‘does not atrect heticopras 
operations “except in the time taken to transit against 
strong headwinds’ and in start. up, thourh, cust intige can 
make ‘operations difficult and sometimes hazardous. 
Seart. 716 For most  helloopters fs only possible sto im 
Wind, e&peed. of O88 Knots. In the Chinook, although 
theoretically start up. to 30° knots ) ie allowed. se 
practice  tois is normally . restricted. (to, 79.) euocs. 
Start-up in the theoretically excessive conditions may 


be possibile if a lee can be provided. 


Visibility has a distince effect? on nNelicopter oper =— 


ations. Normal limits for rig let down are as follows: 


a) Veeuagl Lieut pacine,— 


Day: cloud celling 230 teet, Norizonutel vito. ey 
1,000 yards. 
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Niehe: cloud cetLing 1,000) feet jy --ecoLecontal 


ee = 


visibility 6,500 yards oe cloud ceitine sup feet, 
horizontal visibility 10,000 yards. 
( iB NWA ») 


b) tnusetument £lignt rating = 


Cloud ceiling, 250 feet, (Nori zonutal View hu ty 65D 


yards. 


AT? these. limits are subject. to Fully serviceapii1cy. 
Equipment exists and is in use in military airerart .and 
commercial aireraft on SAR contract im the North sea 
which. allows ‘helicopters: to fly. in) conditions jor 
virtually zero visibility. ° New developments in the use 
of infra red imaging -systems provide for greatly 
enhanced capabilities over those available with visual 
flying or standard instruments. One such system, 
currently being developed, is the Redowl helmet display 
system which provides greatly enhanced vision linked toa 


the actual direction. in which the (pilot 1s Took tne: 
Helicopters cannot operate in conditions of fire. 


Helicopters cannot operate in irrespirable or 


combustible gaseous environments. 
Tie acceleration criteria are well mec. 


No special training for passengers beyond that normally 


given is required. 


Helicopters, would normally ve Tully equipped with 


suitable communication facilities. 


No problems are likely with temperature, electric 
shock, extreme physical exertion, breathing systems, 
drowning, hypothermia, sea sickness, burns or body 


f lade 


\ i God és Aa ‘nan 


ieee? COCK” grats: ) » Oo pee 
at gr 


¥ 82 eOt coritaiah 


: 7 
- sop 
- gnljgaa.sAeiis 
e 
; ay 
: j ’ R 7 it = oo 9 
i® 
‘ 
~ 2 
: Jpstdui ee ‘ee 
; t see } toes 
: ad f Tia 
ze 4 
sip e aa " a a | Pde. ne Ps ah ee 
s ¢ 
‘ 
i = 
*: ie, 
hipaa 
6 rns aC 
i} 
f » 2 
4 
* 4 
i afta 4 Tes 
aps? > ,SOMIGN blyeow eIertge 
oe . be pa 
tgizilitas) notisalnvemos ® aaky 
: yy Py, 
7 — o 7 Ces gm 
fi 3 
aes 7c 7 


ty 


Helicopter winching 


This method of removing survivors from a wreck has the 
disadvantage of slowness when a great many survivors 
are involved and there is only one helicopter, though 
this is reduced if such devices as the EMPRA or Bennex 
nets are used. Ttiehs hoteversqak Verye goods, way (of 
removing survivors from a supplysé Snips orypditched 


helicopter when relatively small numbers are involved. 


A well trained helicopter crew including a winchman 
will winch about one man in three minutes if conditions 
are straightforward or one man in five minutes in 
ditt cult!) conditions: The, types lofiewinch selected is 
important. Several types are available driven by air, 


eléctricityvorehydraubics. 


In all other respects, the manner in which helicopter 
winching meets the criteria set out ine sections, 5), andy 7 


is the same as that for helicopters landing on. 


DRY" TRANSEERR 


Dry*"transrer Pesys Gems, a6 the name impidies,ttame sy stiens 
whereby offshore installations can be abandoned without 
survivors entering the sea. In the context considered here, 
the use “of “helicopters is not included as that has already 


been assessed. 


Several different systems have been designed, although many 
of them “only to "the Ycondeptual *'stage. Some have been 
developed to prototype stage. None have so far been fitted 


commercially to offshore installations. 


There are two main types of dry evacuation system currently 


under consideration. 
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Thettirsé héeyeAtem es. (based ou) the *idea oof 2 orieged, bridge 
whitiy cag be “wassed fromfan*inetallation to a Tescue weesel. 
Thi-s is"“a5tGoncept. which “appears "more attractive gior fixed 
installations’ tham MODUs in view of its size and weight and 
the Epeababie needs tot have va Large  vessem (Coy teceive 


eVacweess 


The second approach is based on ‘replenishment at sea‘ 
systems used by many navies. Two such systems provide 
examples. It is understood that one proposed by Hebburn in 


Canada has*® theyadvantaze of simplicity and= usee 2a) wire Lh 
constant tension conhecting the MODU to the rescue Vessel. 
However fits performante is "appreciably limited iby sea 


Sipawer. 


The second such system has been developed in the United 
Kingdom by GEC (see Fig 4). I@ also \employsa Sa wire. in 
tension but this wire ts -ebeged "in (the. form of, a "loop whics 
combines suspension of the load in the lower line with 
Outhaul and, inhaul "by Lhe wpper part. There, (s ‘& further 
line “(taut wire) above this’ loop which measures ithe relative 
Positrons vor fhe, two Malte. This finftormatten.. ts tnen 
transmitted back to a computer in the receiving vessel and 
igs used to’ adjust the tension in such a way thatsthe ouita 
up of resonant frequencies in the lines will be prevented. 
we this. ts. mot »done | it- has; “bean found that severe 
oscillation ‘can -occur, ,sometimesimwlensdisastrous results. 
This refinement enables the system to operate at lower 


tensions than would otherwise be possible. 


The main items of equipment at the MODU end are a docking 
platform and receiving arm, both of which are mounted on a 
vertical steel column which itself is mounted tin plain 
bearings, allowing .it fo @wWing inj a, 150° .Werizoutal ares 
This allows the whtole/agsenblyy- ta fline, up with the, rescue 
vessel and thus, as long as the rescue vessel keeps station 
within the 150° arc, the «system can operate satisfactorily. 
Tank tests! indicate thate-the. most. satisfactory positioning 


for the system is about 40° off the weather. To achieve 
maximum flexibility it is therefore necessary that one 
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terminal is mounted on each corner of a MODU, making a total 
of four for a rectangular unit. Above each platform is a 
pedestal mounted pneumatic line-throwing gun EST. Oe ae lag tie 


fits (Lanes 


The rescue vessel carries the major part of the equipment 


needed which consists of: 


a a gearbox and winch assembly 

om two 250 horsepower power packs 
= tank containing hydraulic o12 
ig tension measuring unit 

~ kingpost and arm 

~ 100 horsepower power pack 

< capsule handling frame 


= two escape capsules. 


The escape capsules on the original design are modified 


Whittaker capsules capable of carrying i8 men each. 


The MODU mounted equipment does not take up a great deal of 
space and weighs less than 3 imperial tons. The rescue ship 
equipment takes up more space and has a weteht Of about 37 
imperial tons. AJprototype of Chuie system has been ordered 
for use aboard a new fixed production platform in the 
Norwegian sector. We believe Lt! ta-more SulLtable for tinea 
structures than MODUs in view of the cost and the need for a 
dedicated rescue ship to be available. However, it provides 
a possible option and is therefore examined as an example of 
a dry transfer system against the criteria in sections 5 and 


ae 


If the MODU has a 40° list the terminals at the high side of 


the unit should be capable of operation. 


A-~ height above water level of 355 metres presents no problem 


and indeed is some advantage over lesser heights. 
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All power supplies are built into the receiving ship except 


the pneumatic power for the Dine gun. This would be stored 


im) ain’ ac carmipicatsor . 


lt is not envisaged that any obstruction could océur which 


would jeopardise the system's operation. 


Ail tom dOardy, ineluding stretcher*“aees,  cautu be “sately 


taken® from’ the MODUS 


The maximum distance between a MODU and rescue vessel is 225 
feet. Total; time taken to setup the equipment 2s Gaboeue 25 
minutes’ and’ time "taken for’ one capsule cycle is “about “rour 
and a quarter minutes. Thus, if no more than ninety men were 
on=the MODU and assuming a capsule capacity of eighteen mer. 
ahl | cpus eS levacuated “in Fives triss® taking” a total, cr 2 ee 
Gsay uae)! Yndinutes. Accordingly ;total ‘evacuatton Imnciruding 
préparation: would *rake sat Least® three “quarters * Of ‘an “hour 
from the time when the rescue vessel was in position. This 
WOuUsd se PoO Soourse badd. aottarrcther *perfod te “the "preparation 
and “accordingly iC ws likely that about. one (hour snomle eae 
S6LEGs igie Shor complete ‘evacuation. Although this exceeds 
tne seoriteria, Lt le none the bess possivpie thet ho woud 


provide a satisfactory response time on many occasions. 


All*t exposed parts of the system are very simple and thus 
require little maintenance. However, the electronics in the 
rescue vessel dare very sophisticated although much of the 
research funds in developing this system were absorbed in 
producing. a) very reliable? automatic” fault finding systen. 


The system is simple for evacuees to use. 


This system is likely to be satisfactory for wee 10 low aie 


temperatures and icing, although some modifications may be 


necessary. 


Tank tests with a simulated fixed platform and Ulstein 705 


supply vessel acting as rescue - vessel - indicated “safe 
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operation up to at least sea state 8 (ie maximum wave height 
ip to 29 metres). tnis Calls within the criterion for wave 
height although tte, criterton for wind speed may be 


marginal. 


Operation im “zero visibility would not be possible because 
of the necessity for those firing the Line ta sce the ship. 
le “te  Tikely “that the mininum viesiolli iy aide, witch the 
system could be operated would be approximately 100 feet, 
representing the minimun safe distance to which a vessel 


could approach blind. 


The system could not be operated if the rescue vessel needed 
to be positioned in an area of burning oil. “Terminals ould 
be designed to have protection against radiant heat. Use in 
an irrespirable or combustible gaseous environment would not 
be possible. Since it is envisaged that four abandonment 


points would be available, this should not matter. 
Aceelerations would be within those set out in the criterias. 
Suitable communications could be provided. 

Rapid temperature changes would be avoided. Environmental 
temperature would be retained within that set out in the 
er Leerton's 

No problems from electrical shock are envisaged. 

No extreme physical exertion would be required. 

No respiratory problems are envisaged. 

No problems are envisaged from drowning, hypothermia, cold 
shock, freezing cold injuries, non-freezing cold injuries, 
cold incapacitation of extremities, sea sickness, buxrcns oF 


body fluid loss. 


Location and transfer of survivors would be automatically 


achieved by the systen. 
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RIGID SURVIVAL CRAFT 


These craft derive from traditional ship's lifeboats though 
in recent years those fitted in MODUs (Totatly, Exclosed 
Motor, ©ropelled. Survival Crate = TEMPSC) have grown further 


and further away from their predecessors: 


Two main types of TEMPSC predominate in current use. One 
has a boat shaped hull and is launched from twin falis- with 
off-load disengaging gear. The other has a more disc shaped 
hull And Ws launched -frow & ‘stusle “tale gewith on-load 
disengaging gear. <A further type, currently only fitted to 
one MODU, isst he. cRree, Fall Lifeboat (FFL) whith de dropped 


without falls into the sea. 


Destons 1 1AnNd,.~ 4 pprotatype exist fora Y bi testape wit chiis 
based, ..0n., ttiese, Pripcipile sof awltfeboat but is sesiened co 
provide, a ,;sate haven onboard the parent unit which would 
only ~ sbe -glaunaqhede, iin »itime of complete: ,.disasteéer:. Ties s 
intended to be launched, when required, by a single fall 
with cantilever davit and. free. fall for,the last 4 metres or 


SO. 


Conceptual designs exist for several types of underwater 
launched survival craft which are propelled from a position 
in the. <parent ,unit below, the,waterline and ,eithern surface 
clear of the unit, remain submerged for a set period before 
surfacing automatically or maintain a habitats fot ysutyviyvors 


on the-sea ‘bed, in shallow, areas, until rescue lis available. 


Designs exist for launching arrangements which would ensure 
that the TEMPSC is automatically pulled clear of the parent 


craft once in the water (PROD). 


Some launch systems include guide-wires which steady the 
TEMPSC during launching and ensure that it is carried clear 


of the structure of the parent unit. 
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In, supply tships, normal “ships bpevoate rears, -sOmerines 
fitted. Alternatively TEMPSC may be fitted. They are 


launched and recovered by normal ships' gravity davits. 
Helicopters can not be equipped with rigid survival craft. 


Because the permutations of launching arrangements and craft 
can Der many, the sextent to which, they sditterer tm types. oF 
launching systems and thew: Colt t= a a meet the Criteria 
established forvabandonment and survival in Seetions oS and 7 


above will be examined. 
Twin Raat Gravity Davits 


On MODUs, these davits either follow conventional ship 
design? or, more obten, weplice ricid “davir over regers 
ancnored .COvsLNe Stricture | Or the: sunlit. Launching is 
Controlled" frou iusi@de, the PREMPSC. No power suppites 
are required from the. parent unit for- launching ‘as the 
Crarer are lowered by gravity with speed being 
COnmteLovlLed, Dy a /Draka. Recovery -after drill Lavivenigg 


is achieved by the use of electric motors and winches. 


Any “heigne of “launching ‘poimt “can me accommodated, 
though high winds affect the stability of -TEMPSC peing 
launched from such davits and the effect increases with 
increases of wind speed. Wind tunnel tests: ‘of scale 
models showed yaw oscillation to + 45° with wind speeds 
over 50 iknots -and fatl lengens of (17 ! metres, ead [over. 
With the wind from right ahead of the TEMPSC, pendulous 
oscillation. across the wind also occurred winder vseeverad 


conditions?. 


Twin fall systems can operate satisfactorily with the 
parent unit listing providing they are mounted in. such 
a way that the craft are lowered clear, 6, potrveruca. 
members. However, in some cases this may not be poss- 


ible. livin ricant. that: We: has “teen caleulsated 
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that a nearly empty TEMPSC can swing as much as 4.4 


metres from the perpendicular during launch from davits 


at 20 metres deck height. 


The effect of Hien seag can abe -bovcnpny ratio ugde rr tire 
decks of column supported MODUs (semi-submersibles or 
Jack=ups, . They can also exert considerable slam 
forces on the huli, of the LTEMESC. “ar ethe smoment, oF 
impAace during. a barunch Lagtiva ‘thtey “can, -capsi 2a. 3 
TEMPS C. Because no Pduant Loa tive information is 
available concerning the maximum wave heights which can 
be. ,toketated by.  TEMPSC. being: 1 aunc hed bye owl) ete i 
davits it is only possible to make some estimates based 
on associated information. It. has been caltulated ‘that 
a TEMPSC could be carried sideways 12 metres in 0-9 
seconds in 16.9 metre breaking waves; 1 second in 12.3 
and 4.6 metre breaking waves: 1.2 seconds. inp Yi inetre 
waves, and l.u.J3. seconds in, 8. il. metre waves>. Further 
calculLations, indicate that,a boat can be set pack wtp to 
1o ne bres Jonwrelease “Ln uwind force 67. -and above>. Et 
has. also been calculated that a TEMPSC could be. cape 
sized if beam on to breaking seas of above 8.i metres>. 
On thie basis, seas of above, about 8 metres could /prove 
excessive stot. twin, fall Launched  TEMPSG. Even © wileh 
this limitation, .a TEMPSC cannot be guaranteed (toa clear 
Aestructureé safely wpless it jis  Lovered ion ga bead une 
whieh... when, ,it, enters the, water, ensures that it a8 
propelled away from the structure. This in, itseif 
relies upon the means of propulsion being satisfactory 


which, by precedent, has not always been the case. 


A recent study2 found that of six TEMPSC Launched in 
two incidents (Alexander L Kielland and Deep Sea 
Driller) one engine failed to start. However test 
drillie ,indicate wide fluctuations idnethe teltsot i te. 
engines in starting. One operator reported one or two 


failures in. 1;500 stants sdumiee sori ewe ep no ener 
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reported frequent difficulty. This evidence 


indicates that engines alone are not completely 
rebhatlhe wood «soyunmaye be, dgsuatédcilent tata hensareitthac 
TEMES C clear the structure on launching. This 
therefore encourages the use of some other means of 
ensuring ‘that »thiss ds; achieved -xanp means’ which normal 


EWin fall systems/-doyvmot | provide: 


Twim) falls e6ystenms provides simple \andamuick toperation 
with a limited number of preparatory —steps. srequited 
before they can be used. They therefore enable abandon- 
ment tobe “undertaken @s soon -as thelr TEMPSC. have ail 


necessary users onboard (minimum time for 44 men in 50 


man craft two minutes - maximum ten minutes). 

Thesoperationseoteutwinetaldiarcdaui te. )i@ ise Taptes oon thes 
limited number of potential failure modes. However 
pyueciedentise, saxtesit,€€or Fsome 4 gfaibLures-, in Sparticahex 


mechanical failures in the brake cable and brake 


operating mechanisms. 


Twi .falilycdavistes; clam dbe fro pemalitved sguccesisiublynunm sai 
and thigh xstadbhantebeat*providingy thes usems aret ratbilke ite 
enter the rTEMPSC safely. However icing conditions can 
prevent their sate operation) if spécial action, 1s. ngt 
taken to overcome this. Suchasactiame inelugegarths 
heatiine, yo fi \winehs moto rs» sand) ,»brnakegnand these ms er of tlow 
temperature 'steels,,on) all: main: structural members of 
the launching systen. Lt sis eaunders boedwe sthats "sach 
precautions have been prepared but have not yet been 


taken on MODUs. 
wing le Fall sGQuavityedawits 


Phe « chlefyeadvantage ofuesdogle, Salle satee, coe. Jones 
provide only one place for disengagement and therefore 
reduce the chances of failures of disengagement. The 


chief disadvantage is that they allow greater movement, 
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and parmticulvaniyi crotat fiom, bofpthetcl EMSS ewhittes 1 ti cis 
beingedowet editandaltenéegcan Giddt taathedmat fit mi tya ot 
clearing the structure on release. A further disadvan- 
tage’Us ethate thesmsitgele epolnate of ratGachmensay must jot 
course ttakeeithe fh, boadieof* thes cranterather tihihan 


halfgewhich! caneresultdéin Sbulky pcomporent a. 


Inliald @ other Serres pects they operate with similar 


capabididtiesoand limitations tas twit yiall tsys Gems: 
Free Fall Launch 


Free fall systems have been under development in Norway 
since 1973 although the idea seems to have originated 
intiSpmiin Linnithe ccariiy 8916 0s. Two main concepts have 
been developed: the skid concept and the vertical drop 
concept. After considerable research and development, 
production! modedrofirnee gefallelifeboatsy have  ~beesr hit ted 
inmerhive, ships, bonéedODiUs LODyvina Delta) and?) sor dened? #f0r 
one North Sea production platform (Gullfaks he}: 
adthoughlethesflatterielisegnok eet, sbosdst. Thee es wid 
systemeaehasgebeenayused aie shdpssmandesMOPUsaybut. fae 
vertical drop system has been proved more suitable for 


the- higher drops: required. for’'offshore platforms. 


The skid system is designed to launch the TEMPSC at an 
angle of 35° fromythe horizontal»thoughitit ean,function 
satisfiactorlliyv,s.though »withe meduced »forwardyismecdenar 
thesseTEMBSC udu WateTy enUMyee @2t angless De teen. ol. 1 .and 
Ba On MODUs, the skid assembly is designed to tilt 


to take account of variations in deck angle. 


The freevefally System; using § theteekid cecacepte ais 
suitable: in ttheory ef or iLaunch»sfrom thetehtsrofieup to9a5 
metres although some doubts have been expressed about 
itis) (/reliabdditweyabove R&S metres. A recent sapen” 
expresses the safe,.launching height, in terms. of H/L.= 
2.0.or, with well designed drop craft, H/L = 3.0, where 


- 
~W 


«?® 
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ES os 


Si 


$333 


igo st o% (tesds at ytdna ty eS 


vei ssa sok avons bee ie 


oe é ie shee one Hat. 


H = height of rekidsand Eyaolengunr Oc re cee Lie, eo 
a. nornal 60) mane creft leneth’ (for crate weed wrth. thie 
system) of 13 metres, drop heights of up to between 26 
and 39 ‘“netres can’) be ~“Texpected) “tombe ewltabie. LY 
should be noted that, while 1t has been claimed that 
the vertical drop system is suitadle for. Neteuce. ug cS 
40 metres, the same source states that this formula is 
applicable .to both  ssystems. [esis likeiy, that tue 
difference ‘comes in the sultability of the design of 
the craft, as a major development in the vertical drop 
System was: the complete redesi'en of the, cratt itself. 
Accordingly, it. is. iftedsonable e:toY conte rude senna er. tue 
limiting ‘heights. tan. be expressed as N/m oa poe 


‘traditional skid -launeh  ecratt >and: ay 320 tor 


vertical “Launch” cratetbat that a iskid system coaiiere 


designed to “taunech a, "vereical launch type crarcet-. 


No external sources, of Spower supply ‘are regquited to 
launch “a ‘cratt iby free fall. The system also provides 
means. of launching craft ona single fall and allowing 
them to float’ off 4e the parene sunt sigws. Neither of 
these systems requires external sources of power. To 
Cecover, 2 rola oe a2 Der seal er eo Lanren,) ate Leceuric 
motor, , supplied fromthe units main supplies 7 15 asec 


to operates. 2 vinen. 


The risk of, a free. fall system, Being hannereca” be 
obstructions depends -.woon .the position im water sthe 
system is mounted , relative to potential obstructions 
and  sthe . atii tudes, of)! the parentlaiiniis Ia normal 
circumstances, we, believe it ie unlikely that a. free 
fall, craft would strike (the structure oOfetue na genn 
unit although a recent paper? referred to a need to 
drop a. craft from a point eubstantially oubtogrtd eerom 
the  etructurne to avoid  ollistonsduring = tacweans ee 
should be noted however that the free fall system being 
reported in this paper was fundamentally different from 


those currently in use. 
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One of the’ praneipal “objectives Gi wure, fea eral 
concept “is toe wse the “Kinetic energy. ores cCraret, 
built wp during =fts tall,” to carry "eect eat or Ete 
structure. THis. “LS Placnieved Sto Che (@cteute inet “1 
model tess. during the worst case, when landing 
against the bottom of the forward wave slope of a 
breaking wave, poing through the’ fircert crest, diving 
into the next trough, traversine the Second Crest and 
finally being stopped by the™ titrdvecreet, “the mode. 
travelled for about ll seconds, clearings coe dror pois 
by about two boat lengths”. We can therefore assume 
that this eystem will ensure that ‘eratt, clear seus 
structure by at Least this distance In wave Nelents ap 
to those at which the model test was” <arriced .ouc. 


namely 9 metres. 


The response. time for Pree facil ‘systems. ic very yore. 
Embarkation into modern craft by 69 people can (be 
achieved in 2% ba aid mci Preparation ror launch 
involves tilting the launch ramp downwards in skid 
eystems on MODUs, removing securing bolts and eusurines 


that all people onboard are properly strapped 207 


Operation of the system is very simple and anvolves 
very few actions. Besides those involved with prepar- 
ation, all that is required is for a hydraulic vaive 
controlling” the free fald Lock to spe (opereten sana. 
the hydraulic pressure to be applied t6 release the 
lock by means of a handpump. The craft then slides 
down the skids and drops into the sea under gravity. 
If the craft is ta be lowered on the Sinete i320) cose 
f-s~attached@and> tr-additrion to releasing Pie rec rai 
lock, the winch break is released from Inside (ne Crare 
and the craft is then lowered in the normal way. If 
float off ‘is to be used, the preparation and operaci on 


is exactly the same as for free fall. 


Protection against very cold air temperatures is only 


provided inside the TEMPSC. No currently available 


evils 
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special arrangements have been found to take account of 
icing which could well af feck loom an e| the release 
mechanism and possibly the skid arrangements. However, 
such arrangements could probably be made without great 


dit Pia war vey 


The greatest, wave height at which tests are, reeorded as 
having, been ygcarried our ts Di metred, Ef: Gus.eciladmed 
that, in, theory, the craGtwcan be Llaunened eager veut 
any wave height bute, until evidence of the 
effectiveness of the system in waves of greater height 
is available, LE Ls prudent Colcassumes 3 oct ros (ro ie 


the maximum wave height for safe use. 


The “eonuméents “about Limitations tof free tall systeme 


imposed by wind which were made in a recent paper@ were 


denied by the developers and manufacturers of free fall 


systems. it seems unlikely that wind has an 


appreciable effect on free fall systems. 


The (limitations ‘on such ‘systems Simposed by Eirejeare 
associated with the TEMPSC themselves and not with the 


Launching system. 


Gréat care has been-exercised by those developing free 
fall systems .to ensures that unacceptable accelerations 
are not imposed upon their occupants. Trials show that 
accelerations fall” “Wittin ther Limits 9 ¢cesoriogd in 


4.3.4. 


a ae 


This system is under development. tor, somé (usee,) (in 
panttaular ain ithe .*Litescaper. Peo cte lta Peace 
development of a well established approach used in many 
warstrip applications, namely to lawer boats €o .jusz 
above the crest of the waves and then drop them onto a 
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In the "Liféscape" system, the craft, is suspended in 32 
gravity release davit (see ‘figure 5). The save we 
controlled by a hydrawlic winch. The davit ‘carciee Cire 
craft LO -to l2 metres: clear Off the paredue struc re A 
thermistor sensor suspended in “a "“cravwinov “abour 4 
metres below the craft gives a positive eteneis when it 
is swhmerged tn water. The operator can then e@top tne 
lowering of the. craft and release Le tromeensrde Por 
Eres aieles He is able “to Sée OUD OF “the craru tes 
simplify his judgement in this. The tfartemay Crere= 


fore be dropped a maximum distance of Pere ores yuue ce 


wave height. 


FIGURE’ 3S LIFESCAPE” Ava 
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The systea, as currently designed, is only capable of 
accommodating lists of Up  itOe 5 15> sige dena et nenn.4 th ar 
direction. No information on the effect of trim angles 
has been obtained though it is unlikely that these will 


introduce limitations. 


The" system tas) been designed primarily for use in 
offshore applications and ig therefore Viunlikely to 
suffer deck height limitations when used from MODUs. 


No external sources of power are requl red for. laiinan, 
The hydraulic pressure 76 matntatned toe tne launch 
Operation by means of an accumulator Systen. No 


extetnal supply. of melectinicalu Vor pneumatic power is 


required. 


The system .is designed to launch the craft clear of 
obstructions. tt ta cousideved) that? tthe designed 


O to 12 metres would barely be sufficient. 


The design of the system provides for quick response 
times. No figures have been obtained to quantify them 
but’ “ity “ts! likely = “cenaee ont the SioplleLtyviror. tie 
operation, wil bs eres: cea In addition, the concept 
of the “Lifescape,’ envisages entry into the craft as 
soon as a major risk is recognised followed by launch 
ony ite “sésentiat. A Fatlure- Modé@. and’ (BF fecets 
Analysis of the current design gives very favourable 
results in terms lof tie desten characteristics”. 

We believe that current ‘desitons “would gesd weaene 
modified in some respects to take account of very low 


air temperatutes and icing conditions. 


The maximum height from which the system is designed to 
be dropped and has so far been tested in the free fall 
condition is 15 metres. This sets a limit of 11 metres 
or in practice perhaps 12 metres on the acceptable wave 


height. 
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The “tigiths const ruwct Youth of ctireiGl auneh syemeni mak esy Ut 
unlikely to be affected severely by high winds. The 
system is designed to be operated in fire and toxic gas 
environments. Accelerations associated with free fall 


are within the acceptable limits described in 4.3.4. 


Submerged Launch 


Submerged launch systems are still in the conceptual 
stage. Accordingly only the concept de caddressed in 


assessing them against the criteria. 


The purpose of! launching ‘survival craft from below the 


surface: is! "princi paliyt ito. tavoid tthe iprobilens. presen ted 


by entry “to the water through “the, sunftace. 


Deiek langle «tofitethe: [paremuesundit etch wosto Eebry cai 
involve several design problems associated with the 
release of the survival cratt from its normal imouat— 
ings. Ti'ey "Seoul detinoe® doubie iébe Dyoviercome bits mlgnit 


involve added design complication. 


Deck Hefght ¢%isi (tno Gdpplitcable teing this te alsmi abit: thes 
equivalent, Vatu veh: dap Gib slat. In semi-submersibles the 
system nus't ube ddesiitgnedi sto vope rate: te fifeic tively whatever 
the thdtaft"ef theeudtitiad DBhits tean iwa moiyb ye tao ci cihigag Was 


Mme GEES s 


Bt fis \Sentitely *epocs ible © ith ait! @ tte tdesiig mec orld Bice 
account of the need to function without power supplies 
being -Javalilable (fron tthe * parent tun tt tat othe ceime tot 
operation, Ghidugh Ft is Llikelyaycthae they would be 
needed during normal conditions to ensure that 
hydraulic and pneumatic accumulators were kept fully 


charged. 


The. system should be designed in auch away thease 


survival craft can be launched clear of obstructions. 
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The response time for such systems would depend in part 
on their design and in part on where they were mounted. 
In semi-submersibles, they would probably be mounted in 
the pontoons, to .takeraceount ofthe need tCo,be able; to 
Operate vatipagany «ear ate. ACCESS «toy, pontoons, 2s goaly 
available through the columns down vertical ladders. 
It ils,therefore likely .that,.apprecilablesdelays. could, be 
introduced by the time taken by users to get from their 
normal positions im, ithe sunits. tosstie sabandonmgent 


posieion, 


The, «design of +systens -togprovidewlor transi cractuceart 
From dry, one atmosphere conditions to sea water under 
pressure suinvolyes  siegnitieant scomplicatbions. »ilugepis 
particularly towe.yih tbhe\actattwaren,toweodtainghauwman 
beings. Accordingly, though no details of such designs 
have been studied, L&éeyseems Likely: ¢thateatheyewsd dl? 


involve significant design and operating complications. 


The systems would not be affected by low external air 


temperatures or icing conditions. 


Part of (the sabjective sohesuchesyvetens Psatoereducegine 
effect of wave height and wind speed. It must there- 
fore be assumed that they would achieve this objective 
so that the former had little, Tl any eitiect and (tne 


latter none. at ce. 


EL is thought likely that the system could be designed 
to _be unaffected Dy -fire-~or-o26), [Lt Ls. inti auy Syveue, 
unlikely that either would affect the area of abandon- 
ment for such systems in--any but lye.) ragesc 


circumstances. 


The design of the system is unlikely to involve 


unacceptably high accelerations. 


— (6 i eee 


= 


es 2 *gob biuwey anevere A 


vy » ' TT SV Var D: 2 1 > > 
isis etvie ne 2¥Ay 
, r : dé y%itesdes>.h iwew yearly 
d ’ \ 
d r J fo Spuvsse 
, . i * 
‘ ‘ L 
7 
) ” yy 
J ¥ 3 q 
} 
aa) 
? 
au te I 4 y be 
. Sys a e% aa 
rt 
Tl 
| ul | 
noy 
i} ; t 
a Q3 2 hinw #e] azseve 
-toolseselsoss gy 
i) ' : , 


te 


> _ 
> _ 


} ] i ? 4 - 2 


F ioe oe ee 
9 Dard : 4 _ 
aii: agve VH2)  CAPal cere 


‘rea ieg.. 

ny t wl ay 

, 
: ss) e037 
i} - 

4 a ia P be 4 c 

SHS ED. >) Vee dun) 224g 
‘ ’ 

J 3A * ar Vi ‘ 


ve 
¢) Wa eb 
- - 

: 
ale ieveatve>tnes 
il 

(212 02 ., @oeognaq ad 


a F r ys 2 
‘ A i? & _, ~ Jo 
gat bosand ‘si 


a ines 


Yiea rt 


‘ 
Le 


i Cot ‘ & 
ele #vlioval 
‘é ) sai T 
¢ D..3¢ ty 1=ome 
ge 
, a 
a 6 a! 'SIari. - 
. : ’ , ) L223 3 
nz 6 ad 3704 
| 3 a 
: : Jat j2aJ 
-* 
> 
[ex il .ddguerdts ai iJ 
| Betsslisau od as 


yf s2litou if 


seem 
ile 


S 


s8eons J emus} 
Ait 


aE et, 


PROD Launch2 


This system is the result of research into methods of 
ensuring that conventionally single and twin fall 
launched TEMPSC are not swept into the structure of 
semi-submersible or jack-up MODUs in high sea states 
and © Winger The early concept involved the use of a 
tag-line suspended from a rigid horizontal boom 
extending at -right angles to the side soferne parent 
unit at the launch position. The tag-line would be 
pulled through sheaves on the boom as the craft was 
lowered, against 4) Constant, “Lension-, It would de 
attached to the bow of the craft and would therefore 
tend to pull this. away from the side oft the parent 
unit. thereby reducing the yawing motion of the Cra Le 
introduced by high winds. On release, the crait would 
be pulled clear of the strueture by the tension ny Se a 
tag-line and continue to move forward «ander tts. -own 
power eres hal the tag-line connection automatically 


disengaged from it. 


A diagram of the arrangement used in model tests for a 
single fall. tap Dive sys lens is shown in Figure 6. The 
model tests showed that setback into the structure 


could be reduced from one to Nall vs Goer leuctn. 


= Wh 
|’ TaG CINE 
is! TENSION WEIGHT 


FIGURE 6 DIAGRAM OF THE SINGLE FALL 
AND TAG-LINE SYSTEM 
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By substituting the constant tension tag-line and rigid 
boom arrangement with a flexible boom pivoting about an 
axis parallel to the TPEMESC keel with a fixed length of 
tag-line attached to its outer end, similar results 
have been achieved in terms of setback but improved 
response to the motion, of the TEMPSC in waves has been 


achieved. 


This system 25 stdtiy-under development but appears (to 
offer a possible modiiicattony te existing single and 
twin Pad systems which, without increasing the 
complexity of operation, will improve their performance 
in. clearing the TEMPoG -crom the parent. unit Gnce “Lt is 
in the water. They. do -not, however, fully overcome the 
lind tations of ensuring that the TEMPSC clears 
obstructions during lowering if the parent Ut Lit a a eet 
severe list in the Opposice direction. This, can <Only 
be achieved “DY Mounting, see launching system well 


outboard so that its geometry achieves this objective. 
Boom Launch 


Several versions of a system Similar to that designed 
for launching the 'hifescape but without final free 
fall ‘have: been propadged - Model tests of ane such 
system were carried out with a lightly loaded tag-line 
attached to the TEMPSC stern to keep it head to wind. 
The system proved surprisingly successful’ tn Ly" metre 
waves with breaking crests but’ some “dit fteulrties, 
pa rtaciLar associated with the TEMPSC being struck by 
the boom on release, were met. The designers concluded 
that the system, despite its exceptional ability to 
iatinth a TEeMeSt Slear or a listing structure in heavy 
seas, is probably of limited application on the grounds 
of welgenhe aand cost, which “Et” pare “fester from the 
requirement for the boom to survive continuous 


loading?. 
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Guide-Wire Launch 


Some twin fall launching systems use guide-wires, from 
the davits to either submerged parts of the parent uniec 
or to points on the sea bed, possibly via blocks rigged 
from submerged parts of the structure. No record of 
the latter having been fitted has been found but the 
former have been employed on several units. The TEMPSC 
is attached fore and ‘aPt "to “a “euide=were 10, a arn of 


strateh "plLock. 


The objective is to steady the TEMPSC during launch end 
LG ensure that bg a clears obstructions whatever the 


attitude oF tie: parene strait. 


No reports have beén found of triale of this type of 
system although it is understood that on several units 
their use has been discontinued because of the 
difficulty of re-atcacning the “TEMPSC Co the oui ce 
wires after “driidd> “use. Though they would probably 
achieve their objectives they might well make clearing 
the parent ‘structure on release more difficult and so 


less likely to be satisfactorily achieved. 


Off-Load Disengaging Gear 


Most boat shaped TEMPSC are currently fitted with this 
type of gear. Before it can be operated, the load must 
be off the falls. In practice, this may only cccun tor 
brief periods 1f a craft is launched in,heavy weartter 
and accordingly the gear has proved unreliable. In two 
evacuation incidents in the North Sea (Ocean Express 
and. Alexander L Kielland) of four. craft where adttempre 
were made to use this type of gear only one operated 
successfully. Both these incidents occurred in rough 
weather and better results can be expected if the 
weather is calmer. Nonetheless it te elearerreceti.o 
type of release gear may well “Introduce cGetorm sor 
‘obstruction’ to successful launch and clearing of the 


SCruccunce. 
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On-Load Disengaging Gear 


This. type of gear is Eitted/ in, most disc shaped TEMESC, 
combined. with single falls. Though it does notesuffer 
from the same releasing problems as off-load gear, the 
fact that it is designed to be operated on-load means 
that it is possible sto, Operate Piao Cees aes 
still well above the water, as happened in tie  erotisk 


A inetdent (see pAras raph 4.4.0). 


However, the. petformance or this. typeeot pecan (vage in 
practice been better than off-load gear. Of a sample 
of seven craft, launched using this, type of gear, onty 
one case is recorded ,of itotallings, ~Accotdtugly). tias 
type of release system seems less likely to present a 


form of ‘obstruction’ when abandoning a MODU. 
Boat Shaped Survival Craze 


At present there are two main manufacturers of boat 
shaped survival craft, who have supplied all such craft 
Fitted in MODUs and supply ships (they are unsuitable 
for helicopters). Though) detatic of design diftier, for 


the purposes, of this study, the capabilities of each are 


SWET LOLencey similar as / to Warrantoiconsidersg tion 
jointly. 

The arrangements for launching TEMPSC ~have _been 
examined in the preceding paragraphs. js Se 9 E 


paragraph. we examine their capabilities as survival 


systems. 


TEMPSG ‘are gestened to right themselves even if they 
are capsized providing survivors are properly strapped 
in. Therefore, though they may capsize in waves higher 
than 8 metres, this should not introduce an excessive 


risk .ef survivors drownings Current TEMPSC may not 
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right themselves tf they are <toodced internally (as’ a 
result” of danage or” Tor any other reason). The only 
TEMPSC from Ocean Ranger which was found with survivors 
alive onboard it suffered this fi ee, The new 
Chapter III of the SOLAS Convention requires lifeboats 
which do not right themselves to have an above water 
Bscape Toute ror thoee Laside ero Climb “outs Though 
this does not apply to MODUs, it is most unlikely that 
MODU owners won't seek the same capability. Though a 
Sten Porwacd, tule crequrcemenLarne wn Likely “fuLply = <eo 
safeguard survivors from drowning. To "do "30 | fr es 
necessary to ensure that, even if holed and flooded, 
craft are self-righting, float high enough to keep 


heads above water and allow limited movement. 


From the facts -avalsapere, it appears that present 
TEMPSC give adequate protection from drowning provided 
they are launcned “ertectively and remain clear of 
obstructions. Cra tvs which meet the new SOLAS 
Convention will marginally improve chances of survival 
if they are t.00deq duternal ly though-only if rescue te 


at hand. 


Present TEMPSC are only warmed internally by the heat 
of the engine. This would not necessarily be run at 
all times when awaiting rescue. Indeed fuel capacity 
is usually only available for 24 hours operation at 
cruising speed, though the engine could be .run “Gat 
idling speed for considerably longer. Furthermore, 
engines are, by precedent, not entirely reliable (see 
paragraph 8.3.1). Accordingly, it is possible that the 
ambient temperature inside TEMPSC in the conditions 
under review (air temperature -—20°C to +11°C) may well 
drop to a level which would cause hypothermia in 
survivors within four days if they were not themselves 
wearing thermal protective clothing. This will be ‘even 
more likely if the craft is damaged and becomes 
flooded. 
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Only if TEMPSC: become “flucded ;incernally sine ae very 
rapid manner is -it Dikely that cold “stor would be 
suffered. oy Survivors. Even in this uwollkely event, 
survivors would be protected by sulLtayre thermal 


protective clothing. 


The air temperature inside TEMPSC may drop to below 
=O 1 Gis Water willventer 1£ *thesecralt 1s (demaced oF 
a hatch is onot. properly. -siuce There® Lis’ ‘theretore va 
chance of survivors suffering freezing cold injuries 
which would be eliminated if proper thermal protective 


clothing covering all areas of skin were worn. 


Non freezing cold injuries and cold inecapadcLtacronm are 
likely, to be suffered by any “survivors in TEMPSC -ozft 
the Canadian east coast if -they remain in them for 
prolonged periods without running the engine or wearing 
thermal protection ven thelr entire bodies; ine Luding 


extremities. 


MODU-mounted TEMPSC are equipped with high pressure ts Be 


bottles “to provide clean? -aiT, Lory survivors Jro breath 


for ten minutes. Means! to venti@tete the crate dando 
prevent a build up of co, and shortage of oxygen are 
available. Exhaust °2aseSve8rom (tue. eugzne, aire led 
overboard by a short route. Spark arrestors are: fitted 


to exhaust systems-to prevent ignition of flammable 


gas. 


Supplies of anti-seasickness drugs can be available, 
though in many cases they are not included. Means of 
taking them without exposing body or phinbs ito ene 


elements are not available. 


TEMPSC are fitted with sea water spray nozzles which 
can cover the upperworks with a ‘fito of, Water -te 


protect them and their occupants from fire. Tests of 
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such craft are carried out periodically by their 
builders to ensure the effectiveness of the systems. 
In trials carried out in Japan in 1983 using TEMPSC 
constructed of glass reinforced plastic, the craft was 
placed in a tank of flaming kerosene at a maximum 
temperature of 900°C with water sprayed at a rate to 
give 4 water faim. “thickness? o: O./mm. The -averaze 
temperatures of the inner surface and the inboard air 
were. 0 Sega 0) o reepemm relies which exceeds that 
Set Ziy the. crpeerra: However, tests of snotier prod 
uction TEMPSC in burning oil registered an LWee Cia tata 
temperature of 25°C. We believe it possible therefore, 
that the criteria for environmental temperature can 


probably Dewme ce TRE oe 


Lysine Asopressin or similar drugs are available but 
are not normally included in the inventories of TEMPSC, 


and suitable means Of faking them are Wor available. 


The correct operation of pth Mtoe requires Geta 


routine actions to be carried out and certain skills. 


To clear the panent unit. the craft must be steered, .on 
a preferably pre-determined course, ‘possibly by 
compass. This requires some degree of skill only 


achieved by instruction and practice. 


The above operating functions are not particularly 
complicated, and it is unlikely that, they could be 
greatly ‘simplified or that they introduce hazards to 
people with some training. Training in the operation 
of boat shaped rigid survival craft is availlabia, in 
certain countries. Its suitability is outside the 


scope of this report. 


Communications during abandonment, survival and rescue 
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phases are currently provided by hand held VHF radios. 
Duplicaté sets are available “as back “up; We believe 
that “these radios" should provide ‘back ape tori itied’ VAF 


radios” fustatred "fn jee crac 


Normal LEMP SS location equipment includes radar 
reflector (not “radar %tranusponder), “distress Deacon and 
Prastiitug® Titepioys Wiehe. Highly reflective material 
and: ‘an, audible. stenal) reenerator are not usually 


eoualic Giakigueral 


Initial trials ona self-deployving itov-Line Corigses. 
are krown*+ "ros *have BPeens carrred yout: However, as 
currently “Squipped, these erat terare ‘not stitted wre 
such equipment (except a strong point in the bow to rig 
a “edSW2rfne® Eton Cursive te *Crareyr nor are any votner 
aids #o°t¢transfer the *sutvivors= From) TEMPSC) Co teste 
vessels. Transfer of stretcher .¢ase@es. can only ba 


carried out in very favourable conditions. 


Dise’ Shaped Survival Crare 


There is currently only one manufacturer of such craft 
whose product is used in MODUs. Their performance is 
similar to that of boat shaped craft in many respects. 
Accordingly comment is only made on areas of apparent 


difference. 


Because these craft are designed for MODUs and offshore 
platforms and not ‘for"norfnal” merchant  shipvuse, they 
are not covered by the SOLAS Convention and so do not 
currently have an above water escape route For 


survivors if they capsize. 


The fact that*dise "sWaped™erate gre basteally errcurae 
in® plan form; and “are propelled in’ euew ay way that 


their heading -is unimportant, means that Chey Vcan 
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propel themselves directly away a ae | Struc hie 
regardless..of their, heading. om. entry. to the water 


though, (like. boat) shaped. craft, they osrelye on oie ls 


engines to do so. lt hes,.been, said that jbhey ware more 
difficult, to, handle than conventional) sboacs, though 
training and experience can improve this. Such 


training is available in the, same, way as for boat 


shaped craft. 


INFLATABLE SURVIVAL CRAFT 


The wse.of,,inflatablee survival craft sorigi pated Jane ae 
Second World War when they helped save the lives of many 
aircrew. Their,use. dp ships .and boats sas Well es si Teraie 
has increased over the years to the extent that they are now 


found - in waloosit all vessels 406 gaitcratc. 


In MODUs and supply ships they supplement TEMPSC ake & ges Gy! 
helicopters they form the primary means or survival for 
crews and passengers of aircraft ditching at sea. They vary 
in size. from ,craft .designed to carry, Single survivors up ta 


those which are certified to accommodate up to 25 people and 


can, in extreme circumstances, carry up to twice® tiie 
number. Modern designs are self inflating and contain 
integrated canopies. They are normally stowed on deck in 


canisters and are either launched direct into the sea, where 
they automatically inflate, or are inflated on, deck and 
launched with their survivors onboard by means of .davits:. 
In offshore use, the former system is most common in MODUs 


hut each ves examined below. 
Srandarnd Liferart 


These liferafts are commonly found in MODUs, supply 


ships and helicopters. They ,aré desiened to act ag c¢8 
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refugerlifom peopleyling thegwater: and gare only entered 
from the» water! ors, concileivably; from ia very slow stage 
oriedecksdipecalupeomadd tihonmes They ethetefore mrelyertor 
practical purposes on abandonment of a unit having been 
achieved by some other means. In «the rcase., of, MODUS, 
this may have been by climbing off a deck where it 
becomes submerged in heavy listing conditions, possibly 
by jumping. “although yihis) (ie sven, hazarcous, “(OT hy 


climbing or swinging down some available rope or other 


route. In Supplyliships: alitiipwill Ga Poiostvinevitably™ pe 
jumping. In helicopters, survivors can normally reach 
the water ‘directly “throwgh” escape doors. However, 


their own successful launch must be judged against 
relevant abandonment criteria as well as their» suse 


being judged against survival criteria. 


Liferaft containers or valises can be jettisoned safely 
at any deck angle up to at least 40°. To jettison them 
from helicopters should not present problems unless the 


aircraft is inverted. 


Typical: liferaftis: can ‘be’ launched from (ips (tO 20 metres 


above sea level. 


Launching systems do not require external power 


supplies. 


Standard, Liferaftshbecan®*onlyi*be @Paunchéed \tby “being 
dropped from their stowage into the sea. Accordingly, 
Lz there are obstructions below. the drop: -poine, 
possibly because of major list in the peters unter they 
are not capable of launching. They can only be paddled 
clear of the) parent/unit and may therefore drift) under 


it.ins unsuitable conditions. 


Because they cag ndbde¢ stowed in relatively small 


canisters (typical container fory 22. man Pi ie rea fees is 
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evylindfical, 1625mm length x 585mm diameter), the 
space required for *“eachRunit” is limited. Accordingly 
they can be dispersed around a parent unit in a manner 


toltake (ae@ount of che! Teapdci ry eriteria™s 


Launchiaig ‘of *standard®liferafts) "can be achweved in 2 


Matter of seconds. 


The launching of standard liferafts and their 
subsequent inflation is simple to achieve and involves 


only a few separate mechanical operations. 


Thé inflation vof Mife’ Pafts*in very Low ambient “temper- 
atures introduces particular problems. At such temper- 
atures liquid carbon dioxide which is usually used for 
inflation, does not change state and -~so inrilaea tire 
lLifeetrattemmickiy. Air is nowadays often used instead 
but, though very rapid and reliable in normal use, can 
Hecdmet (Aelia neehectivertis Carbon “dioxide >in “very )coitd 
temperatures. Nitrogen has, however, been found to be 
eftectivettatd provides efficient inflation) ine eas 


temperatures down to -20°C. 


THe19@16* loAfals*toP*liréeérafts Porm leerand proved that, 
with suitable shaped drogues or sea anchors, LiIi£@raeies 
can remain stable in wind speeds gusting to 65 knots 
and "very rough seas' in excess of 10 metres 

However, if their ballast pockets do not fd ise Cia gee 
seconds the raft can fly on its drogue painter like a 


wetecd 


Erenettt ‘they réemalttéstable in* these conditions, they 
will*Onlyitdo Set trithe: drogue is deployed aT ee 
unlikely that they will avoid capsizing during 
inflation. Likewise, without the drogue deployed, they 


wilttdrift down! wind* fasts “Actordingiy* it does’ not” seem 
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that their launching characteristics meet che criteria 


for abandonment concerning wind and waves. 


Because standard liferafts. are boarded by survivors in 
the water, they must be visible to survivors. In zero 


visibility this would, not be possible. 


fiteracts cannot provide protection, or survive 


themselves, in areas of fire. 


Lier atts are noc capable aye safe operation in 
irrespirable gaseous environments OAc. providing 
suitable precautions are taken by users, they can be 


operated safely in combustible gaseous environments. 


Standard liferafts do not subject users to excessive 


accelerations. 


Their simple use ensures that training in launching 
liferafts does not need to be extensive. Tt? used: Lor 
drill purposes, they must be repacked professionally 


anless tést- literafts are used. 


Communications between launch point and other relevant 
centres are normally provided by portable VHF radio. 
Tnstruct tons: can be received py QCannoy wer Ligne 165 


sound signals. 


Rapid and extreme changes’ of temperature are nor 
applied to users of standard Lliferafts by thelr use pex 
se but because they must normally expect to board the 
liferaft from the sea, such extremes may have been 


suffered when entering it. 


During abandonment the core temperature of survivors 


depends upon equipment other than standard liferafts. 
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No danger from edecttic shock exists during 


abandonment. 


There should be no requirement for extreme physical 
exertion by users, though incorrect dri lwror Ti enting 
capsized liferafts or entering them can cause 


considerable physical exertion. 


The launching of standard liferafts atds heir entry 


do not introduce hazards associated with breathing. 


Liferafts prevent their occupants from inhaling water 
by sprdvecring & tienes Tom ewayes “ane” Spray: {tf they 
capsize, this protection is Mievely: ito. tie, Lost. Provid= 
ing survivors can enter liferafts successfully, trials 
have" Shown ® hae tthey “can® remain’ Wpright, if they have 


Suitable drogues deployed, up to wind speeds of 65 


knots and ‘very rough' waves well in excess Ce 30 
mettener They may be stable in worse conditions than 
Chis. 


The’t*emperature “inside “fiferatts is maintained by "tite 
body heat of survivors and retained by the canopy and 
double skinned bottom. Triais * off** Denmark,” in “1979 
showed that keeping warm was not a simple matter and 
could best be achieved by survivors undressing and 
lytnge™ “together under timate No** records? “or “tire 
ambient temperatures during these rrtate. has *been 
obtained but it is unlikely that they were as low as 
-20°C. Et is most unlikely that without 
thermal protective clothing in temperatures below ad trae 
core temperatures of survivors would be retained at 
35°C or over for more than a few hours. Ltr oe ao 
possible that without suitable protective clothing, 
suPyivore* couLdssutrer trom’ VE reesing "cold injuries; 
'non-freezing cold injuries' and ‘cold focapaciracion, ; 


though not from ‘cold shock'. 
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To retain warmth within liferafts their ventilation 
flaps should be kept shut. However, Lt oe Ole COIs, 
the. level of CO, is likely to build up to dangerous 
proportions. Thepsaretyoon survivors therefore depends 
upon them being protected from cold to the extent that 
the ventilation arrangements can be operated. Pit oe 


rafts offer no protection Irom ges for Ducane 1OLl. 
Conditions in liferafts are very conducive to seasick- 
ness. Anti-seasickness drugs are not always included 
in inventories. 


No protection is provided against Pinel. 


Liferaft inventories do not always include supplies of 


Lysine Asopressin or similar drugs. 


Liferafts: are simple to ,operate abthourch= ‘centaln -cex 


actions are required. No great dexterity is required. 


Limited communications arrangements are normally 
provided. ims Jiterafts, usually comprising simple 
battery powered VHF radios. These are, sufiietent, to 


communicate, with meighbouring: literatecs but may well be 


insufficient to aid rescue forces. 


Liferafts normally contain flares but no audible signal 


device, radio beacon or radar transponder. 


Transfer from liferafts to rescue vessels relies upon 
means provided by the latter such as personnel strops 
and winches. In calm weather transfer direct to the 
deck of rescue vessels, if low enough, may be possible 
but. in other conditions .transfer poses considerable 
problems. Standard liferafts cannot be lifted from the 
sea by strops. They sare usmarly fitted with towing 


pennants. 
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Davit Launched Liferafts 


The literafts launched from avivts sce Posemost respects 
similar to standard LiteraLts.. Np gate Up 9 prane.i pa lL 
difference is that they are: strengthened and, equipped 
with “‘butle-in, slings whiet venabibe “them eto be liteed 
from a central point et the top cote otre canopy: They 
are normally stowed near their davits in canisters. To 
use them, lifetrafts in_their valises are removed from 
their canisters and attached to the davit single tall. 
They re tten “Swune “Outboard. wWitne Steasving Lines 
attached “£0 4 point sat the deck edge. When clear they 
Automaticaliv, intlate clear, Of ther valises and .can, (bie 
boardéd direct arom whe deck. They are then lowered to 
the Water “controlled “ether. trom” tie davit or from 
inside ‘the Jiferatft- Release from ‘the, davit fall scan 
be either by Manually operated or automatic off-load 


slip. 


In assecsine. davit -launched “Literafts against the 
abandonment “and survival criteria, relerence  isrconny 
made to aspects in which they ditter from standard 


PEUverares. 


Launching “davit launched  tifernarts is rather more 
complicated than standard liferafts though limited 
training is EV G Chm Gage WR 8 to ensure it being done 
correctly. No “sstacrecics have been obtained of 


failures of launching systems. 


Though no published data have been obtained concerning 
maximum wave heights into which liferafts may be 
launched using davits, it seems likely that the lack of 
control of the craft on release will make Tt prove to 
driftine under the structure if, Taunthed® to windward in 


high ¢ea states. Lf \launeched “to Aecward.® Vit. ss 
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possible, thouph by) no means freervtaim,. Ciak se coud 


survive: Launching into 1/ metrejwavess. 


High winds? willl oausevthemcraite tomswing son soe eka 
This imay bring, (tutntio, conmtacity wh thiyperitis jot the, arament 
unit add though, idamage, and Sinjupwgare posed bile.¢ et hey 
are unlikely to cause complete fia tore : 

Low visibility jas mo. efiects.on shies succes cess abandons 


ment by davit launched liferaft. 
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INDIVIDUAL ABANDONMENT AND SURVIVAL 


Individual abandonment of a rig may come about in one of 
several ways. The man concerned may find himself still on 
the rig after everyone else has left, using all the major 
life saving appliances. He may find himself in a position 
on a rare from which there is no access to major units of 
lite saving “appilances, as a result of the accident which 
caused the emergency. The damage may have been so severe 
that major life saving units are not able to operate. Or he 
may abandon individually because that is the abandonment and 


survival philosophy adopted by the owners opp eye tod ted we Reon 


There is a school of thought which suggests that individual 
abandonment is the preferred solution though no one has yet 
adopted Ae Of the otnere three accidental | reasons, 
instances can be quoted for two of the cases. An unignited 
gas blow-out occurred on a2 North Sea platform and orders for 
abandonment were given. Three men went about the business 
of shutting down and making the platform as safe -as 
possible. On going to their abandonment Station they tound 
that ee lire’ | boats had left. Fortunately ithe |-s.ea. was 
unusually calm and they were abpke to attract, the “atceancwon 
of a boat crew who returned and picked them up from ropes 


down which they descended. 


Damage to the Alexander L Keilland was such that the tig 
took an immediate heavy list, immersing one deck edge. Many 
men entered the water individually directly from the rig's 


deck. 


is the philosophy of individual abandonment were to be 
adopted it would be necessary to devise something rather 
more sophisticated than a survival suit and a life jacket 
for “each man. Those proposing this method have in mind a 
one man dinghy after the style used by 2 ehner OL Lacs.. 
Beyond mentioning that this ig “a. pose bility li a sonot 


intended to examine the idea in depth. Jt has one major 
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disadvantage which is that there would be mo positive way of 
clearing the rig (or any burning Ott Hood Perovic tole) and in 
fact men may drift underneath the rig and. ave, Lo .sink or 
capsize on top of them. A further problem would be how to 
pet ene. men safely into the water strom the hepep tr oL wthe ets 
unless the philosophy included Walting \inetle tne “rie. sank 
and then ~floatine ormr. A further disadvantage of this 
approach concerns — tire findleurescuee Of b baree = numbers ¥o.f 
tfodividualhs from the wea. This would introduce considerable 


problems, particular iy stat hey had become widely dispersed. 


It is intended to regard individual abandonment as a system 
within its own right but at the same fine Lo. regara Lt very 
auch <asu.au last iresort sawolo ll wouru be undertaken if none of 
the more sophisticated systems were avai ap, Le. ph ee 
assumed. that. under, two out ct thes of these circumstances 
the, rie would bet ins sinking condition and access to the 
water would not be a problen. in: tne case Of oa. man JOre men 
‘missing the boat' they would need. a. means Ob access to the 
water which should always be available but this could be of 
a simple type since not more than a few men would be 
involved and, then not intentionally. Rope ladders or rungs 
attached to columns are envisaged, though several more 
sophisticated arrangements ranging from folding stairways fo 


constant speed winches and strops are ava tla Dies. 


In the case, of helicopter, crews and passengers, and supply 
ship crews, mene philosophy is gimida yer cs. oeaks considered 
more likely that survivors will get wet during the course of 
getting into their rafts or boats. which currently are the 
primary means of abandonment and survival from these units. 
It follows therefore that all persons on MODUs, supply ships 
or helicopters need to be able to enter the water during the 
course of any abandonment, even though many of them would 
hope to board a prime life saving appliance at some time 
before they were ultimately rescued. Survival suits and 
Life. Ajgeketea tet Cher separately or as integral garments) 


provide the protection required to achieve this. 
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Extensive testing programmes have been set up by a number of 
bodies, for the purpose of *@Valueting —sseuLvivas "SULTS 
Whilst thesé* tests ‘are useful "In that “they “compare suits 
under controlled conditions, they do*not™ give an*-accturate 
picture of how long a man wearing one will survive in cold 
water with wind and waves upon it. Tests have concentrated 
upon ability to keep “a men s Core, tCenperatuce ac survival 
level and “ability “fo ‘keep ao man “arloat “wittouc “taking 
account of the many other factors involved in survival. 

Tests on currently available survival suits}! é 12 
indicate nat, generally speaking, waterproof insulated 


suits were most successful in maintaining core temperature 


at’ -survd va level. Wet Suits Bands dry) suits” iwihthout 

insulation were not as good. PRSireritecant *racror which 
. 5 

emanated "from the NUTEC Pogo eo 4 wes “the YTrapid increase ‘in 


core temperature drop resulting from water entering a sh ee 
suit “Ino large (duencicies:. For example, an insulated suit 
capable of achieving an average hourly core temperature drop 
OES HESSCE? aiPowed® “4n Paverave* drop or® 1°96 *C pers hour’ when 


water entered the ‘suit. 


Subjects wearing woollen underwear inside ” non~-insulated 
suits had similar rates of temperature drop to those wearing 


some Kinds Of “inSulated “suit. 


Personal factors of individual subjects made a difference to 


performance of suits of the same specitiicatrron. 


tite “jackets “are™~ Cire #abandonment tool most “Tikety “Cone 
immedtately  avadtlabdle to®%a “Man “teed ie tC abandon. a" rte. 
Various types are available and may be broken down into four 
basic™~ types. The first of ‘these is the non-inflatable, 
permanently buoyant type. The other types are all intlar- 
able. One +te* orally "fn tata levontly* ant * therefore a® wan 
mine te betCab le “ta Vint Paee +1t? him ele eteher Pit the water or 
before he enters the water, depending upon circumstances. 


Another type o may? be Vinilated’ *by **means'* ‘of a co, gas 
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cylinder operated by the wearer pulling a toggle. The final 
inflatable type inflates automatically upon contact with 


salt ..water. Both co, inflatable: typés, may. be topped up, 


ox completely dnflated orally. 


In assessing individual abandonment and survival systems 
against -the.criterta inpsectdons, Sand 792 tts, Wok intended 
to compare each individual type of system but rather to see 


whether the criteria can be met by any. This is done below. 


The ,anglée,,of pthea Meck of thetuindice bese abandoned. is) not 


erdta ca le 


The.odeck yheight,s is scritdcals Jf, mo, means, are, avallable: to 
transport the person abandoning a unit from 1 Doan ciO.. ee eal Weta Sore 


Means are only available to cater for clement conditions. 


Recourse to the parent unit's ToOcm ails unsttO Oli eye) & 


electricity ,) bydraulic. or pneumatic power pis) not required. 


The NUTEC fades showed that some survival suits having 
high integral buoyancy, part Leupar Ly ind Sieuas nese of 
entrapped. iain, presented difficulties to people attempting 
go escapes, from” wel partly, flooded helicoprer cabin Veinece 
Forcing themselves down in the water to pass through a 
submerged escape hatch was a problen. An already buoyant 
Life, jackefuwould aleo, presenta seit ler problem under those 
circumstances. The.gsume could “apply dnt Yehip yy yoe eres 
accdmmodation if Flooding had occurred and even tf tuere wae 
no flooding, bulkiness in confined spaces woud id) bie) Sa 
disadvantage. Survival suits and life jackets are available 


which do not suffer these disadvantages. 


a iss possible» to provide sathiioLent Suituy tana des uel b’sh Porn) abt 


those on board MODUs, supply ships and helicopters. 


The time taken to don survival suits varies with the design 


of Cheper-surcs In essence, the more comprehensive the 
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protection, the. longer it takes to get into. Lieve eoLelon ; 
tt’ ts .fupractical “to ‘stow, on crate vOvCe soni Uiceue upodiLa 
expensive survival suits indiscriminately SoCoOUnG ‘a Ui it. 
Accordingly much time may be needed for individuals to go to 
the “location of theif survivel sults a0 timeseor emergency. 
By adopting a procedure whereby in MODUs and supply ships 
primary survival "suits are "sirpplenmented Dy7e Stocks! "OF 
secondary © sutvival “"sults “see "para 6. 2.2) wien are placed 
suitably. about’ the upper .decks tiew “Cr iltherhon Mise te, Lot 
responsé © tine’*® icant ("be Pimet by existing survival suits’ To 
nee't! ‘the criterion §ahrecting helicopters, it is necessary 
for passengers to be wearing their survival sults throughout 
fivent though )“for | comiore, 21S) may bee Lett urgioped. 
During . the VNUEEG, tortoise, hte ewace pounds (Chat rone of ypeiror 
survival U'saritermihad tae bap in (Gre. ‘side which tanded tor Sbhie. 
im the cap. Tf the Zip was not dome up (before:%an temergency’, 


this’ could Patroduce. too much delay. 


Most’ “Snudividuat ‘survival ‘equipment “is simple to, operate. 
SUrVivVal ‘SUltS are Svallaple <capab.e Of protectingt users 
within the range of temperatures specified. Some depend for 
this “upon “survivors also, wearing, normal clothing: inside 


them. 


Te" %As’ untvkety “thet survivors “entering the waver individ 
ually by any means would be safe in waves of 17 metres or 
wind ~speeds "on. sues Knol . Te is very possilole tnuat cuey 
would be thrown against some member of the parent structure 


betore setting «hear of "Tt* 
Individual abandonment is unaffected by low visibility. 


Sone ‘Survival’ SuLts Drovide short ‘term protection azainse 
passing quickly through a flash fire.” However, none provides 
protection against fires with temperatures of up to LOO Gs 
Most survival suits would provide temporary protection from 


conditions of radiant heat from normal sources. 


No individtal) -abandonwent and survival means Offer procéc— 


clon in frresplrable or combustible paseous environments. 
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Unless they jump from a considerable height directly into 
the water, individual survivors are unlikely to suffer 
accelerations outside the limitations shown in the 


Qi tein wom. 


The existence of suitable communications arrangements will 


depend upon individual circumstance in each unit. 


Providing they) are proper Ly worm, Survival. SuLts + are 
available “which “prevent rapid and extreme changes of temp- 
rature and limit ingress of water to less than 5 Livres” per 


LUOa2: Gis 
Extreme physical exertion is not required. 
No breathing systems are provided. 


Many survival suits do not provide buoyancy in such a way as 
to prevent survivors lying face down in the watere (Pur cuere 
more, if? tae jean “found that. ‘intrinsic “buoyancy ~ in va 
Survival suit as a result of unintentional air entrapment 
can ‘alae ‘cause “the wearer to float at, ani angle which, doe 
not keep his face as clear of the water as would be desired. 
However, stwits aud life jackets are available today which do 
not suffer from either of these limitations, although there 
ts Sti...  TrOoUme oon Lm provemeut:. No currently available 
Commercial suits properly protect the wearer from Lnnaliine 
Soctay -or water inu tough windy conditions, whether he is 
conscious or not. In fact it is unlikely that any would 
succeastully »doy so. “even. if. Nes definitely conscious. 
Submarine escape suits in current use with the Royal Navy 
incorporate a plastic shield to the front. of the hood.” With 
the “gio fully Closed the man’s face is totally covered and 
rhe’ Suit" {fs “worn. thus “during. Che? ascene from a sunken 
submarine. When on the surface the surviver opens the zip 
slightly to allow air from outside to be breathed. However 
sone “water ‘may  Ehen * get into the hoods. A development of 
this system has been designed by Bristol Uniforms Limited 


which incorporates two holes in the top of a hood which has 
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a transparent visor over the face. The hood isisattached, to 
a, life jacket and -early triats indicate hat it shields a 
survivor's face successfully from spray and breaking waves 
whilst allowing circulation of alr Co prevenr suffocation. 
So far this arrangement is only available in prototype form. 
The nutec!? trials indicate that four units are capable of 
containing the rate of core temperature drop to Oe (Cr per 
hour or less. Three suits which were included in trials by 
DCIEM, Downsview, Ontario, at the request Om the Chiet , ALY 
Doctrine and Operations, Canadian National Defence Head- 
quarters, had the same capability. NUTEC tests where zips 
were not closed showed that cooling rates with water 0 Oe 9 Wis wd g 
suits were much higher, ranging from 0.7 C® to 1.85 Cos per 


Hown. 


Few figures for cooling rates achieved by secondary suits 
are available. Trials of two such suits used in Canada 
indicated rates around 1 C° per hour. Moreover, because it 
{c. reasonable «(fo aseumes tnat. they wids alow An( vas- Cen 
ingress of water than primary suits, the’ ‘sort of efiegures 
obtained from suits which were badly zipped can reasonably 
be used as an estimate for secondary suits. This. would ales 
Suggest that @a.rate of about 1} C° per hour could be expected 
with these suits. From these figures we can deduce that 
primary suits and secondary suits are available which meet 


the “cri.cerion. 


Currently available suits will protect survivors against 


cold shock. 


To protect survivors against freezing cold injuries and non@ 
freezing cold injuries, extremities must be -<insulated. trom 
the sea, water, Most suits provide insulation for the feet. 
Separate gloves are available though by no means always 
provided. One suit, is. known, to ~previde uiategral, covering 
for the hands as well as the feet, though not.to, leave them 
free for use, which may itself hamper survival. The hood, 


described as a shield to prevent ingress of spray and water 
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into the airway, provides some protection to the Pace, from 
freezing and, non-~ireezing cold injarites. Loe CeE leer Ton 
concerning cainp Lbreathed «is related HrLncrpaiay = boa Tite 
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Anti-seasick drugs are available but no suits which contain 
them, or of means to administer them without exposing parts 


of the body to the elements, have been found. 


No suits containing supplies of Lysine Asopressin or similar 
drugs, or of means to take them withouwb, exposing, (parts of 


the body to the elements, have been found. 


Some suits provide means to ensure that individual survivors 
can be. retained close, to each other, although by .no means 


al yas 


Communications between individual survivors can only be 
achieved iby voices OT wiistie, THis fs Unlikely ta pe Of 


much use. 


Most? (Survival suite randfjoreltifie  dqackets*contain( an integral 
battery powered light. Some suits have highly reflective 


material markings. 


Whistles are usually included. Radio directional beacons 
are not currently provided for groups of Survivors,  uOr Lo 2 
buoy mounted unit currently in use, though such units are 
available. Survival suits are not currently designed to 


provide for lifting survivors in the foetal position. 


Ttevis thoughttehbtkehy that chive different »pregqulremerts, or 
helicopter survival suits and those used in MODUs and supply 
st ps¥wildnwesuttratin different types of suits being chosen. 
In principle, helicopter suits need to be worn throughout 
flight, tos bey non-buoyant untddb the surviveryis «clearer the 
helicopter and to be robust enough to be used several times 
a day. On the other hand survival suits for use on MODUs 
and supply ships are likely only to be used once and will 


not need to be worn except for abandonment and survival. 
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Section 8 - Keterence 


Night and Poor Weather Helicopter Offshore Operations - Dr J 


N Barrett. Offshore Helicopter Operating Safety Seminar 
1982. 


Development of Lifeboat Launching Systems for Offshore Rigs 
and .Platforms <-.’ W¥4Mi.G Campbell, 4 Alse “lhaughtonmvand ‘Aer 
Kingswood = International Conterence on “Marine Survival 
Craft, November 1983. , 


Risk Assessment of Emergency Evacuation from Offshore 
instatTatfious*®*—' 4 prepared “tor UK Deparimente of Energy by 
Technica. 


Desigh of Freetali siteboat. wav etems: = ae Werenskiold - 
International Conference on Marine survival Craft, November 


1983. 


Free Fall. Lifeboats, for;0tfishore Production Plattormes: Part 


ZT. NSFIL Projeet Report. No. PRAO9Z20500 of January 1982. 


An Offshore Safe Haven Concept - B Bengtsson - International 
Conference on Marine Survival Craft - November 1983. 

fare Proof Gitebodts, of Meinfiorced Plastics - 0 “Nagata y= 
International Conference on Marine Survival Craft - November 
9:8 3+. 

Full ‘Scale Shtials ,ot ine latablbe Uitrerapts =) 6. oe Forman. 
International Conference on Marine Survival Craft - November 
1983. 

Design and Prototype Experience of Catamaran ‘Type Rescue 
BoatjsCansubes 7. eCaptyeinderte Ineernationade Conherénc enten 
Marine Survival Craft - November 1983. 

Impact Tests of Davit-Launched Inflatable Liidfier a iptere oi tDe 20 
Ellingsen - International Conference on Marine Survival 


Craft - November 1983. 


Survival Suits for Accidental Immersion in. Cold Water. -— 
Design Concepts and Their Thermal Protection and 
Performance. University. of Wietoriay, Lanuaryed)/ os 


Tests of Survival Suits ror Offshore Helicopter 
Transportation - NUTEC November 1982. 


US National Transportation Safety Board Pratt Marine 
Accident Report, .\CapsizingsjandysSinking oof che? USe Mobile 
Offshore Drilling Unit Ocean Ranger off the East Coast of 
Canada 166 Nautical Miles East of St John's, Newfoundland, 
Ls. Rebruary 1982". 
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SUMMARY OF CAPABILITIES OF MEANS OF ABANDONMENT AND SURVIVAL 


The eonclustions of the assessment of the means of 
abandonment and sue ie which are contained in Section 8 
are summarised in Tables 7 and 8 below which provide the 
basis from which to assess current means of abandonment and 
survival from MODUs. It is clear from Table 8 that survival 
is reasonably assured if abandonment can De Dy¥anelicopter at 


dry transfer. 
HELICOPTER 


By, weference® to Table 7) we can) see fhat abandonment by 
helicopter is possibly limited by deck angle, response time 
(ape to four | hour 3) 4 ya Sto Dory (ess pctiam) 2g 000 “yards "By 
day or 10,000 by night), fire and gas. 


The limitation concerning rotor start-up in wind speeds of 
over, 5S0-uknof4u.Gor. sot chinonk..3.0 Enotus) should nd0t artece 
shore based helicopters or helicopters on decks where a lee 
can be provided. If reasonable warning of need to abandon 
(oyer £our shoups ji) ts availabley the juuit . noG iisting 
beyond helicopter capabilities and fire or gas don) oe 
present hazards, limitation of visibility is the, mogt Likeiy 
cause of helicopters being unable to evacuate personnel 
(providing the assumptions made concerning response time are 
met). Visibility is likely to be less than [2000 yardsc tas 
the proportion of the time indicated in Table 9 below during 
each month in each area. Visibility of 10,000 yards will 
Be clir Fortea. sualier proportion of the (time. sa Enis. bas” not 


been estimated. 


In Table! 9 ifercasts fof | 104s and more O68 tien” Ecos tie ine 
subject. Ho wheibtliey pot t,000 uryards org lessu are shown in 
thiekiet yaa. This alone indicates the high level, of ,poor 
visitbiLTey to which the Eastern Canadian seaboard ins 


subject. 
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[In areas. 6, 7) 9 and 13) Some monthest ecotrdmtisureae ot over 
20,4 £00. Visibi Vity of os O00 svardg 0 ue maaan Lt. cee Corres 
popdingly™ likely thats evacuation Phy ier tcopter Gill be 
impossible unless special equipment is ELeted. Such 


equipment! is” available. and [4ised in Mony CAR. .areas:, Cé.a@e 
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DRY TRANSFER 


Dryu.ltans ier Ssysfems such agwthe one imeedias the basis for 
the.,assessment in Fablies' 7pand 6 are, noe vet in formal use, 
Cthough.one hasbeen ordered forta North Sea *fixed platform. 
They depend: |Upom ithe JavailabiLity joOf t4 suitable receiving 
yessel which must be. large enough, stable enough and capable 
of) hotdiny » ia. suatitetentiy vaccurate pesition: Lo See ha 
vessel is available, successful abandonment and survival is 
likely providing one hour is available to complete abandon- 
MENE andivi si pitt ey ie omer LOO treet. lneiacry  thi's: figure 
may be improved upon with further development of positioning 
Systems for such vessels. Dry Transfer therefore offers 
good potential (I= However the icosit’ 1s suen as tte make Lt shad 
tOneitstify Uprovigion ofl a isuitabbe -vesggel sform iedach) eMopuU 
Opetabing Off Wastera, Canada, andimityiis,. Ptheretore : aniy 
LL Cl ieee DCO beast tom ee rowns of MODs. “ori sinwedine 
SOULS eG, platforms. The penalty of this eos f= aha se 
apps Oachi will. Dewan inerease ine resnonse time. led (to atre 
distance apart of units served by a common rescue vessel but 


Chile we ane egal lonouwh i ohiwwil To needs to abe iso tived:. 


LLtE SCARE 

The. capabilities jof the "Lifescape' in providing EO r 
survival bare .itll-dietinedvin iTable j&. This is becauwse. the 
finalVdestew isrnetr yet couptetes [t' its itherefore possible 


that means will pve. avatlable Eo cater €O all thea require 
ments. Li so, “Lt. could provide ‘Tor sale (abandonment ana 
survival except when the parent unit is listing over about 


lJ” or maximum wave heights are over 12 metres. Table 10 
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shows the monthly percentage frequency of maximum wave 


heights,.over -12metres-—inm each Area. 


Fron -Table.0. Vt-canlbeseen.thati-the greatest frequency of 
maximum wave heights exceeding 12 metres occurs in January 
in -Areas--55--6-4and-/ when they may. dopeontortas muchas 7% of 
the time. in ‘Areas </-and Ghintiebruary ~ptne (rreures are 6.3 
and--5.2respectivedly. Otherwise they are always under 54 


and. ‘apart! “from Areas’ 33 Gand Us Troms Noventem to > March; 


Winder 2a Ses be issrtheretorvewritikedyeatiat] Lf Lt comes up 
to its! design «specification, BEhe pitiescape, Orme any other 
systemovith -equéivealente-charactenictitcsy,. would erovide an 


acceptable means of abandonment and survival off Eastern 


Canada. 
TEMPSC 


Extetine~ TEMP S6G-can—provide-fore-eiiective.~urvaval (LF suit 
able ‘survival suits |are sworn iand) -suitable! drugs to reduce 
loss of body fluid and to counter sea sickness are taken by 
survivors) except in relation to their communications, means 


of location and transfer arrangements. 


The+—technology—tse—-pavallable..to.overcome. each. of these 
deficiencies ithrough- additional | radios, satelite, linked 
emergency beacons and suitable towing arrangements. 
Suitably equipped TEMPSC,/ of current idesten,: coulds therefore 
be--expected--to--protect.-survivors,.inan.acceptanle manner. 
They are Limited, in| abandonment by deck angle and, except 
with the as yet unproved PROD system, wave. heights of 8 
metres ‘by davit Launch and! 9 metres iby freefall (though the 
lat€er may .b@ proved to bey bess isrestricted):. in ‘add ieion 
nomnal j«grevit. davit Paunehed DWEMPSCioaue - liable » to, “be 
obstructed! by, Failures of | off-load release gear, by being 
swept under the parent units in some conditions and by 


unacceptable oscillation during lowering in wind speeds over 
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I0* knoe S% Préé=faDy TEMPSC Bre: ldmitedybysicingrcenditions, 


though it is likely that this limitation could be overcome. 


To obtain an indication of the availability of means of 
abandonment offshore Eastern Canada using systems as now 
fitted there, Table 11 set out the percentage frequency of 
maximum waves greater than 8 metres in each area. It shows 
that, in Areas 6 and 7, percentages Of over 254 are expected 
throughout December to March, with as much as 46.224 in Area 


Jig antary= 


It is important to remember thaft, in addition ~toet thes wave 
height limitations highlighted by Tableotigsextisting TEMP SC 
aso -fPttea” co® MODUG Samay fall Atovsavereliferrbecause of. ithe 
other limitations to which they are subject (see eTablesy 7 
Sy ole Whats ja Adoption of the PROD launch system may well 
overcome the ‘obstruction' limitations and 'wave height' and 
Switid: limitations though se would not affect the 


limitations introduced by high angles of list or trim. 


INFLATABLE CRAFT 


Inflatable craft are already looked upon as a secondary. Cor, 
if helicopters are available, tertiary) means of abandonment 
and survival. Table 8 shows that, even if survivors are 
wearing suitable survival suits, survival may be jeopardised 
by ‘sea sickness; burns, idsslofybodys fluids or tfiad Lune tbqipe 
rescued resulting From “Mefictencies in communications, 
location aids or means of transfer. Each» ofeuthese: bint 
ations could be overcome using existing drugs or equipment 
except the susceptibility 6f eucheeerafbreod Edrewendengne 


problem of transferring survivors to safety. 


Abandonment into idflatab.le life rates is subdjectagto 
failures stemming from obstructions Caused by histy or tein 


angles; survivors being swept under the parent unitd opeadafe 


he 
oo _ 
Hi 
7Hellibhan Sa hes) Va Bee eer 
; e 
r £ oF RAD ME wy hell oa A } yronxs 
n i. 
z i "4 ; Yo! ma 3 i Hy 
7 F 149 2 F bi 
ies in Ph : 
Ce é 
te “{ 
- i 4 
se 4 @ . 
i 
My a Ibe 
il 
. * ) ' 
mal ' 
2 a 0 , 
t } ret Sah’ 4 3 yr 
i . : im 
77 iy 
‘ih su J ; 
” Pi ) 7 +4 i f [ si 
, j 
4 1 ua cz « »s & = 
+ ve 
=) , 
f 
ny 
afte -s 
} i live =¢ 
u ie a2 4) 
l > 
P n 
f ’ Peorortni 2 
: Hi j J He Os (Qndux ‘ 
. 
4 Ei j p Se! 2° a Bod j 
i 7 ' 3 . iam i 
r Ja78 ; 7¢ rAqae is 
f rats “ , on fas , : } h 
7 > wgu7h golseles Satde. on 
. . ; ; AA 7 
» iq B », mf - * 5 i } ' 
ve bn ; J IRN Hoye 10. %3 iid a9 
mle P ie : 
Fi i 14 _ ; 
‘(iSitee 0c “avovlvgoe and * 
wor 
| » a —_ ‘OAM aS 
: . ’ 
oe 3 


i ‘ 9 a Am 
sotdue ef cmsgtes sant 
2 90 Sell ea been; 


eill 0 Jicw dneste= ee 
; : a e : 


i 7 Pi - i] 


on 
tnd 


{ 
boos 
Uy 
oO 


rafts being swept away from survivors by waves or wind; low 
Visibility preventing “survivors Gin tiesworeGeseinaine ite 
rafts; fire or gaseous environment and cold air and water. 
Ing Spite” of hese bimiteationse: sole would be ea meta be} tio 
discount. the, possible jvalue ss pesintilatepleseiiteeiratts vas 
back-up systems, to, rigid craft gor sto neglect development. of 


means to overcome, the Lintitatlons, mentioned . 


SUBMERGED LAUNCH 


Submerged | Taunch. sts onl velay eorgen tuade adidas Accordingly 
there is insufficient tntormatuonoto, make colear) predictions 
of its effectiveness as a means of abandonment or survival. 
Problems .to .-be,,overcome aire associated, with deck -angle, 
vatiable depth of launch“ peint, ~responseytine, complexiityyos 


operation and possibly providing sufficient integral energy 


to prevent hypothermia, non=freezine cold “inturies<s "cold 
incapacitamion and oss ot, .bodywetiid da Sea-sickness could 
requine ~ the useqcoh suitably drugs ~wauhouch bi he tiene saaipe 


vessel remained submerged this is unlikely. Communications, 


location, and, transfen would each, nequire ncarehulsattentien: 
INDIVIDUAL ABANDONMENT 


Individual. abandonment and “survival -is* currently “a “as 
resort, and is likely to remain 60 unless revolutionary 
advances are made in individual systems. Available survival 
suits and life, jackets. can, pravide..mrotection waseainsst 
hypothermia in all Eastern; Canadian: waters, for four hours sit 
properly worn. However they. are, unlikely, tos provides sthe 
necessary protection from spray and waves breaking over the 
face in rough weather which is needed to prevent survivors 
drowning. A prototype hood and shield has been produced 
which, jbnough, not vet slullystested. ishows signe of offering 
such protection. Individual survivors are vulnerable to 


irrespirable gases, sea sickness, burns and loss of body 
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ss ip Hs Current means of cOmMmMUNLCatiom, loeation and 


transfer of survivors to safety are also inadequate. 


Abandonment by survivors individually may be achieved satis- 
factorily 1£ the unlit. sinks! Ore thistse Bac redOUgm LOt. One fart 
of the deck toe be in. or tear “the ‘sea’ surface. i cea Ray wee 
Survivors must, rely on such aids as. Tropes, lunes, Chutes OF 
expanding Staircases, . all. ob hic peo oemt nc OUC Tac Lau ie 


hazvara im Diadwweatner. 


Terie tmportant to continue to develop survival suits whicn 
provide good protection, to wearers> ini very cold air and 
water, ad0t only For. 7 individual, abandonmenc, put Atsor, EO 
assist in survival for Tonge periods (say “several days) In 
TEMP SC and torlatabie —..0e wae.t or Primary and secondary 
suits should be developed (see 6.2.2). 


i by 3 is also possivie "that improved’ aide . to “Lidiviciuar 
abandonment could be of use but, because such abandonment is 
VELyY Mucm 4 Lasse resort, and? would. not De Or Use at "Five: (Cine 
of most dikely need, “Enhat Is whens a unit sinks, De Le uot 
considered that as great emphasis should be put on 


developing them as on developing dry transfer systems. 
DLTCHED HELEGOPTERS 


Abandonment and survival from ditched helicopters relies 
entirely upon inflatable life rafts and survival suits and 
is therefore subject to their limitations as summarised 
above. However, the need to wear survival suits whenever 
airborne over water off Eastern Canada, brought about by the 
requirement for response time of three minutes, sets 
different feriteria for such suits in, terms jot wearape rity 


than those designed for abandoning MODUs. 
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Suits are currently available which are designed for wear in 
helicopters which provide protection from hypothermia and 
Shock, but which do not protect wearers fully from drowning; 
freezing injuries, non=-freezing “injuries, scold aincapacitt— 


ation, sea sickness, or Loss’ Of ‘body Pilutia. 


Protection from irrespirable gases and burns is not deemed 
necessary For heliooperers uses The suits suffer the same 
limitations in communications, location ~and tCranster devices 


as those referred to apove. 


SUPPLY SHIP 


Abandonment and survival systems in supply ships are subject 
to normal maritime regudations. Providing £ bat Suds ea em. 
warning dis, avatlable and) vacted "upon, 2tiodls Likely -that 
abandonment would be possible in any but the most severe 
conditions expected off Eastern Canada. It would probably 
be undertaken by@g@EMPSCserealthoueh inflatable life. rafts 
might be used by some. Survival “would. De subjects “to gene 
same limitations 4s are shown for each of these types. “oF 
system in Table Son page 142- in particular, the survival 
suits used must take account 6f the meed for supply enip 
crews to wear them not only during abandonment and survival 
but also when danger threatens or working on deck in bad 
weather. Currently ‘available sults do “nce? tutti rene 
survival eriteria as well as providing suitable 


‘wearability'. 
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APPENDIX A 


Typical Severe Storm Conditions 


Off Eastern Canada 


The typicad severe’ storm conditions tbikely in the areas off 


Eastern Canada shown on the enclosed map are listed on the 


following sheets. These “form the basis\of the forecasts 


Ctoptati neds in the main body obwthe report. 
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AREA 
WIND: 
GALES DURATION 
STORMS DURATION 
MAX WIND 


DIRECTION 


TEMPERATURE: 
AVERAGE 
LOWEST 


SEA TEMP 


WAVES: 


OVE OG. HIP 


Meas SGT 


MAX HEIGHT 


CIGS/VISIBILITY: 
600ft/2NM 


300ft/‘ENM 


ICING: 


ICE BERGS: 


SEA ICE: 


REMARKS: 


Strongest winds are most. likely ahead of warm front 
east flow and behind cold front 


= ek 


SEASON Spring 


24-36 hours 
12-15 hours 
55-65 knots 


Southeast becoming southwest then northwest 


4 metres 
8 metres 


14 metres 


rain; (£02 Danks 


rain, snow showers 


Nil in gales, occasional light =n. ‘storms 


Likely 


Possible 


in soutn 
in north west) tlow. 
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AREA 
WIRED: 
GALES DURATION 
STORMS DURATION 
MAX WIND 


DIRECTION 


TEMPERATURE: 
AVERAGE 
LOWEST 


Bia eee 


WAVES: 
AN a Si ELT 
MAX oLG HT 


MAX HEIGHT 


CIGS/VISIBILITY: 
600£t/2NM 
300£t/%NM 

ICING: 

ICE BERGS: 

ICE: 


SEA 


REMARKS: 


Feten limitation 


SEASON Spring 


30-36 hours 
5-12 hours 


55-60 knots 


Southeast becoming northeast then 


3-4 metres 
4-5 metres 


8 metres 


404-454 vain and foe 


20, Hee cain ands Toe 


Nii in. gales, iteht in storms: 
Likely 


Nil 


will cause 


northwest 


seas not to build to extremes 
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AREA 10, ll 
WIND: 

GALES DURATION 
STORMS DURATION 
MAX WIND 


DIRECTION 


TEMPERATURE: 
AVERAGE 
LOWEST 


SEA. LEMP 


WAVES: 
AVG SIG AT 
MAX SL1G HT 


MAX HEIGHT 


CIGS/VISIBILITY: 
600ft/2NM 


300£t/ENM 


ICING: 


ICE BERCS: 


SEA ICE: 


REMARKS: 


Goas lower in area Litdue to tetch*lintitation:. 


SEASON 


18-24 hours 


6-9 hours 


50-59 Knots 


Southwest 


2-3 metres 


3-4 metres 


7 metres 


3524-404 ratu and fog 


to4-202 rain and tog 


Nil 


Likely 


Spring 
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AREA 13, 14 SEASOE Spring 


WLED: 
GALES DURATION 18-24 hours 


STORMS DURATION 6-9 hours 


MAX WIND | 55-60 knots 
DIRECTION Southeast backing through to northwest 
TEMPERATURE: 
AVERAGE 6-7 
LOWEST Ll=-2 
SEA TEMP 2-6 
WAVES: 
AVG SIG HT 4 metres 
MAX SIG HT 6 metres 
MAX HEIGHT 10 metres 
CIGS/VISIBILITY: 
600ft/2NM S52740% rain and doe 
300ft/%NM 2524>30%4 reio and for 
ICING: Mil 
ICE BERGS: Nil 
SEA ICE: Nil 
REMARKS: 


Petcheiinitatitous with naoctherivyerlow 
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AREA | ey 
WIND: 

GALES DURATION 
STORMS DURATION 
MAX WIND 


DIRECTION 


TEMPERATURE: 
AVERAGE 
LOWEST 


SEA TEMP 


WAVES: 
AVG SiG’ aT 
Man, SLG At 


MAX HEIGHT 


CIGS/VISIBILITY: 
600ft/2NM 


300£t/&NM 


ICING: 


ICE BERGS: 


SEA ICE: 


REMARKS: 


Wave heights in 


eo Swrarea-Ls 


both areas 


SEASON 


24-30 hours 
6 hours 
50-55 knots 


Southeast backing 


2-3 metres 
4-5 metres 


8 metres 


352-402 Prati snow, 
204~25-4. rain, suoyv, 


Occastonally light 


a 


Yes 


Summer 


fog 


fog 


in, gates, 


to northwest 


Ley Ce ist 


will be affected by seanice, 


= AS = 


storms 


more 
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AREA “pee SEASOB Summer 


WIHWD: 


GALES DURATION 24 hours 


STORMS. DURATION 6 houre 
MAX WIND 50 knots 
DIRECTION Bast backine to neren 
TEMPERATURE: 

AVERAGE G+ 
LOWEST 2 

SEA TEMP 5 

WAVES: 

AN GerGuliar ot 3 metres 
MAK 1O.2G. cH D 4 metres 
MAX HEIGHT 7 metres 


CIGS/VISIBILITY: 
600£t/2NM 407-457 rain and fog 
300ft/%NM 157-202 rain and toe 
ICING: Nil 


ICE BERGS: 


SEA ICE: 


REMARKS: 


Yes 


Bikey. 


especially 


section 3 
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AREA 5 SEASON Summer 


WIND: 
GALLS. DURATEON 12-13 hours 


STORMS DURATION 6 hours 


MAX WIND 91 Og Sete Ma eb 
DIRECTION Southeast backing through to north 
TEMPERATURE: 
AVERAGE 10 
LOWEST 6 
SEA TEMP 8 
WAVES: 
AVG SIG HT 3 metres 
MAK obG: Ht 4 metres 
MAX HEIGHT 7 metres 
CIGS/VISIBILITY: 
600ft/2NM SO. ora Ln aa tid. £0 2 
300ft/ SNM 25 AAS Oe LAL ea Od. nOOe 
ICING: Nil 
ICK BERGS: Yes 
SEA ICE: Possible early in season in northern section 


REMARKS: 


Y a 


THOTRS 


AREA 6,) 776 
WIRED: 

GALES DURATION 
STORMS DURATION 
MAX WIND 


DIRECTION 


TEMPERATURE: 
AVERAGE 


LOWEST 


Sha. TEMP 


WAVES: 
AVG ole HT 
MAS VOaG: HE 


MAX HEIGHT 


CIGS/VISIBILITY: 
600ft/2NM 


300ft/%NM 


ICING: 


ICE BERGS: 


SEA ICE: 


REMARES: 


SEASOER 


138-24 hours 


6 houwrts 


35 “krors 


Summer 


Southeast or northweset 


3 metres 
5 metres 


8-9 metres 


552-004 foe and 


357-404 fog and 
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AREA on ere (8 OS 4 SEASON Summer 
WIND: 
GALES DURATION L2=18 hours 


STORMS DURATION 6 hours 


MAX WIND 50 “kno ts 
DIRECTION East (Co. northeéeacte 
TEMPERATURE: 
AVERAGE 12=13 
LOWEST 7 
SEA eae 2 
WAVES: 
f 
AVG SiG “HT 3 metres 
MAX SiG? HT 4-5 metres 
MAX HEILGHT 7-8 metres 
CIGS/VISIBILITY: 
600ft/2NM A575 FOS and ‘rath 
300f£t/5NM 40%-45% fog and rain 
ICING: Nil 
ICE BERGS: Possible 
SEA ICE: Nil 
REMARKS: 


Fetch Limitation for buitatine seas 
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AREA EO, 11 SEASON Summer 


WIED: 
GALES DURATION L2°> howns 


STORMS DURATION: 4-6 hours 


MAX WIND 50 knots 
DIRECTION Southwest 
TEMPERATURE: 
AVERAGE Os 
LOWEST 8 
SEA TEMP 10-11 
WAVES: 
AVS ET 2 metres 
MAS SG HT 3-3% metres 
MAX HELGHT h metres 
CIGS/VISIBILITY: 
600ft/2NM 4£57=-50% foe, erizzie 
300£ft/ENM 2o2- S04 Foe, Wray ste 
ICING: Nil 
ICE BERGS: PKeL yt oa Gea LO 
SEA ICE: Nach 
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AREA 13, 14 
WIND: 

GALES DURATION 
STORMS DURATION 
MAX WIND 


DIRECTION 


TEMPERATURE: 
AVERAGE 
LOWEST 


paAa TEMP 


WAVES: 
AVG Sic HT 
MAX SLG° HT 


MAX HEIGHT 


CIGS/VISIBILITY: 


600£t/2NM 


300ft/%NM 


ICING: 


ICE BERGS: 


SEA ICE: 


REMARKS: 


SEASON Summer 


12-18 hours 
GO) ALOU L's 
50 knots 


Southeast backing through to northwest 


16 
i 


13-14 


3 metres 
4-5 metres 


8 metres 


50%-55% fog 


30%-35% fog 


Nil 


Nil 


Nil 
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AREA = ee} 
WIED: 
GALES DURATION 
STORMS DURATION 
MAX WIND 


DIRECTION 


TEMPERATURE: 
AVERAGE 
LOWEST 


OF Ae LEM P 


WAVES: 
AVG. SIG HT 
MA Xe sod Gell T 


MAX. HELGHT 


CIGS/VISIBILITY: 
600£t/2NM 


300£t/%NM 


ICIKG: 


ICE BERGS: 


SEA ICE: 


REMARES: 


SEASOR Autuan 
24-50. hours 

6-8 hours 

Soe KNO.CS 


southeast backing through to north 


4 metres 


6 metres 
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AREA 5 

WIND: 

GALES DURATION 
STORMS DURATION 
MAX WIND 


DIRECTION 


TEMPERATURE: 
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AVG S1IG’' HT 
Pa OL Ge “ET 


MAX HEIGHT 


CIGS/VISIBILITY: 
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300£t/ENM 
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ICE BERGS: 
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6-9 hours 
50-55 knots 


Southeast backing through to 
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6 metres 


10 metres 
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AREA bo, 1.3 SEASOR Autuma 


WIND: 
GALES DURATION 24-36 hours 


BrORMS- DURATION O2= We nours 


MAX WIND 50-00 “knots 

DIRECTION Southeast becoming southwest then northwest 

TEMPERATURE: 

AVERAGE 6 

LOWEST 2 

SiAy al EMP 8 

WAVES: 

ANGsiSLG HT 4 metres 

MA Me eS Geet T 8 metres 

MAX. «HE LGAT 14 metres 

CIGS/VISIBILITY: 
600ft/2NM 45%-50% rain, rtainshowers and fog 
300f£t/ NM 25%-30% rain, rainshowers and fog 
ICING: Nil 

ICE BERGS: Nil 

SEA ICE: Nai 
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WIND: 

GALES DURATION 
STORMS DURATION 
MAX WIND 


DIRECTION 


TEMPERATURE: 
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SEA TEMP 


WAVES: 
AVG SIG UHT 
MAGOS 1G. HT 


MAX HEIGHT 


C1IGS/VISIBILITY: 


600ft/2NM 
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Southeast veering to northwest - area 9 
East-southeast backing to north - area 12 
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AREA M8 ee OS SEASON Autumn 


WIERD: 
‘GALES DURATION 18-24 hours 


SLURMS DURATION 6-9 hours 


MAX WIND 20-33) ‘knots 
DIRECTION Southeast veering to west-northwest 
TEMPERATURE: 
AVERAGE 6-7 
LOWEST 1 
SoA, TNO Nate 9 
WAVES: 
AVG SIG HT 2=3 metres 
MOR Solis oD 3-4 metres 
MAX HEIGHT 7 metres 
CIGS/VISIBILITY: 
600£t/2NM 40% rain/rainshowers 
300f£t/ NM 20% rain/rainshowers 
ICING: Nidar 
ICE BERGS: Possible in section 190 
SEA ICE: Nil 
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AREA 13, 14 
WIND: 
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MAX WIND 


DIRECTION 


TEMPERATURE: 
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AREA 6. 7 8 SEASOR Winter 


WIED: 


GALES DURATION 48 hours 


STORMS DURATION 24 hours 
MAX WIND 60-70 Knots 
DIRECTION Southeast becoming southwest then northwest 
TEMPERATURE: 
AVERAGE Near zero 
LOWEST =—4 in northwesterlies 
Sia ele MP Ht 
WAVES: 
AvG oLs HT 4-5 metres 
MAx ‘SiG HT 9-10 metres 
MAX HEIGHT i7 metres 
CiGs) VISIBILITY: 
600£t/2NM 4024-452 rain and snow showers 
300ft/%NM 20%-25% rain and snow showers 
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severe in storms 
ICE BERGS: Possible 
SEA ICE: Possible 
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AREA be Fags bp SEASOW Winter 


WIND: 
GALES DURATION 30 = 3:0) Our Ss 


SLORMS. DURATION £ 10-25 hours 
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DIRECTION Southeast becoming northeast then north-northwest 
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CIGS/VISIBILITY: 


600ft/2NM 


300fFt/ NM 


ICING: 


ICK BERGS: 
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REMARKS: 
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AREA 10, ll 
WIND: 

GALES DURATION 
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MAX WIND 
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AREA 13, 14 
WIND: 

GALES DURATION 
STORMS DURATION 
MAX WIND 
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TEMPERATURE: 
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APPENDIX B 


Table of 100 Year Event Values 
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APPENDIX C 


Mean Values of Environmental Conditions 
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